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Light duty disc bearing 
with double felt-seal 
and shield has pre- 
cision-ground, deep 
groove races for maxi- 
mum load-carrying 
capacity under mis- 
aligning loads. 
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NN&y Sealed Ball | Bearings End Dirt Contamination 
in Gratin Drill Without Qoping Cost/ 


CUSTOMER PROBLEM: 


Freezing bearings due to dirt contami- 
nation. Grain drill manufacturer calls for 
bearings that will solve problem, yet not 
increase over-all cost. 


SOLUTION: 


N/D Sales Engineer suggested New Depar- 
ture Light Duty disc ball bearings. These 
precision bearings, with deep-grooved races 
for extra stability, are fitted with special 
double felt-seals to shut out dirt and wear. 
They not only solved the dirt contamina- 


WINE 
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tion problem, but enabled the manu- 
facturer to add new sales appeal to his 
product, with no increase in cost. With 
New Departure lubricated -for-life ball 
bearings, the discs remain fully adjusted 
to assure longer life and offer years of 
maintenance-free operation. 


For more information about these and 
other New Departure production pre- 
cision ball bearings for farm equipment, 
call the New Departure Sales Engineer 
in your area, or write Department E-4. 
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Caterpillar Diesel Tractor and matched equipment 


Want to clear a forest—or remove a stump? Build 
a dam or fill a gully? Comb roots from the soil or 
move a mountain of earth? Plane a field, or culti- 
vate? Whatever your land improvement need, 
your Caterpillar Dealer has the equipment. 

Caterpillar pioneered in taking the back-break 
and hand labor out of land improvement. Today, 
bigger, more powerful and efficient Caterpillar 
machines handle the jobs once considered impos- 
sible for any equipment. And there’s equipment 
to fit the small jobs, individual farmers and con- 
servation contractors, too. 
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Get to know the potentialities of these effi- 
cient, land improvement machines. You'll find 
their versatility, capacity and economy will help 
build more and better conservation programs. 


Caterpillar Tractor Co., Peoria, Ill., U.S.A. 


CATERPILLAR 


Coterpillar and Cot are Registered Trademarks of Coterpillor Troctor Co. 
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Harold E. Pinches (Center) receives a specially bound set of 
Wiley’s Ferguson Foundation Agricultural Engineering Series, 
initiated through his personal efforts. From left to right, Walker 
Stone, editor of the series; Mr. Pinches; and Martin Matheson, 
senior vice-president and secretary of John Wiley & Sons 


AROLD E. PINCHES, assistant to administrator (ARS), 
USDA, and Fellow of ASAE, was presented recently 
with a specially bound set of Wiley’s Ferguson Founda- 

tion Agricultural Engineering Series, the now classic set of 
volumes initiated through his efforts. In a special ceremony 
held at 440 Fourth Ave., New York, the presentation was 
made by Martin Matheson, senior vice-president and secretary 
of John Wiley & Sons. The books were bound in ¥% green 
Morocco leather, gold stamped. 


While serving as director of the Ferguson Foundation Mr. 
Pinches was primarily responsible for obtaining funds for the 
Teaching Seminar in agricultural engineering held at Purdue 
in 1946 and the stipends for each of the textbooks in agricul- 
tural engineering. His personal influence and tireless efforts 
were contributing factors to the success of these very im- 
portant projects. 


Mr. Pinches was born in 1901 at Vandergrift Heights, Pa. 
He received a B.A. degree in liberal arts from Ohio Wesleyan 
University in 1924 and an M.S. degree in agricultural engi- 
neering in 1932 from Ohio State University. He gained much 
in practical knowledge in agriculture during the years of 1928 
to 1934 when he was intermittently employed as farmer and 
farm manager. In 1934 he accepted a position as head of the 
agricultural engineering department at the University of Con- 
necticut, Storrs, where he remained until 1943 when he be- 
came director of farm practices for Harry Ferguson, Inc. 
While in this post he studied methods and equipment with a 
view of reducing the cost of producing crops. Following his 
employment with Harry Ferguson, Inc., he became director of 
research for American Kitchens Division, Avco Mfg. Corp., 
Connersville, Ind., and remained with this company until 
becoming assistant director of farm and land management 
research, Agricultural Research Service, USDA, in 1955. He 
has been an active Society member, having served as a member 
and chairman of many committees as well as chairman of the 
Education and Research Division in 1941-1942. He has been 
an ASAE member since 1935. 


The books in the series presented to Mr. Pinches are: 
Bainer, Kepner & Barger: Principles of Farm Machinery 
Barre & Sammet: Farm Structures 


Barger, Carleton, McKibben & Bainer: Tractors and 
Their Power Units 


Frevert, Schwab, Edminster & Barnes: Soil and Water 
Conservation Engineering 


Henderson & Perry: Agricultural Process Engineering 
Hienton: Electricity in Agricultural Engineering 
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This little lip 


makes a big difference! 


The turned-in lip at each end of Torrington Needle Bearings positively 
retains the trunnion - end rollers and makes the bearing truly a complete 
unit, with no possibility of roller fall-out. 

This unit construction simplifies installation and servicing. The closely 
controlled clearance and the large area between cup lips and shaft form 
an effective labyrinth seal. Also this retaining lip allows pregreasing the 
bearing with the proper lubricant for each application. 

Long experience with the Torrington Needle Bearing in thousands of 
applications has proved the merit of this and other features in efficient 
performance and long service life. Make sure your product benefits from 
the best that experience has to offer—specify Torrington Needle Bearings. 
The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 
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NEEDLE + SPHERICAL ROLLER ¢ TAPERED ROLLER e CYLINDRICAL ROLLER 


sti tieiaiaae 


Positive roller retention 
during handling and as- 
sembly and effective lu- 
bricant sealing for many 
applications are two bene- 
fits of Torrington’s expe- 
rience-proved retaining lip 
construction. da 


Visit Torrington 
Design Engineering Show 
Philadelphia « May 25-28 


NEEDLE ROLLERS e¢ BALL « THRUST 
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He hitched 3 corn planters together...1 tractor and 1 man do work of 3! 


Dollars saved in operation of farm equipment are mighty —_ 240,000 bushels of corn annually! 
important. So Jerry Pfister, farm manager of the Pfister 
Hybrid Corn Co., El Paso, Illinois, hitched three corn 
planters together, making possible planting of twelve rows 
of corn at a time. 


Mr. Pfister’s equipment is serviced with Texaco products 
by Texaco Distributor Milo Sterritt of the Sterritt Oil Co., 
Minonk, Illinois. Long hours of field work give farm 


machinery bearings a real beating. But Texaco Marfak 
The saving — labor of two men and the time and operation lubricant cushions the blows and stays on the job — won’t 
costs of two tractors on the 3,100 acre farm, which produces drip out, wash out, dry out or cake up. 
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Another farmer booster of Texaco products! 


Bert F. Viar, Jr., operates a 500- agrees with farmers in every state 
acre vegetable farm near Lenox, that it really pays to farm with 
Tennessee. Shown at right. he talks © Texaco products. THE TEXAS COMPANY 
with Texaco Consignee G. P. Hind- 
man, who gives him dependable, 
on-time deliveries of Havoline 
Motor Oil and other quality Texaco 
products. Mr. Viar agrees with Mr. 
Hindman that Havoline Motor Oil 
is best, because it wear-proofs — 
and cleans — truck, car and tractor 
engines, assuring longer engine life 
and top performance. Also, he 


On Bak and highway it pays to use 
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For a “thousand-and-one" light-duty, 


Isn't this the bearing bafgain 
you've been waiting for? 


'O INSTALL 
bly including 
ed, pre-lubricated, 
self-aligning bearing, 
nounting flange and 


g LS. y ty 
self-locking collar. 


moderate speed applications. 


Aetna PACKAGED Adapter Bearings pro- 
vide the ideal answer wherever anti-friction is 
the need and low-cost the problem. 

These rugged, compact, economy-priced 
PACKAGE units mount easily, quickly, wher- 
ever shafts can be supported, including mount- 
ing on sheet metal or any semi-rigid structural 
members. They are pre-lubricated for life—can 
be entirely forgotten once installed. Adapting 
them to your current or projected equipment 
designs requires little, if any, engineering altera- 


Anti-friction Consultant to Leading Original Equipment. Manufacturers since 1916 


tions. Because of the costly machining and as- 
sembly time they save, their cost compares with 
the use of bushings or plain sleeve bearings— 
and you gain the advantages of pre-lubricated 
anti-friction units. Available in 8 standard shaft 
sizes: 4%” to 14” 

Aetna offers you America’s widest choice of 
ball bearing PACKAGE units—all described in 
detail in Catalog AG-57. Write for a copy or 
phone the Aetna representative listed in the 
yellow pages. 


AETNA BALL AND ROLLER BEARING COMPANY 
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DAYTON Raw-Edge V-BELTS Grip 
Stronger, Pull MORE HORSEPO' 


Need to make 4 V-Belts do the work of 5? Then by all 
means specify Dayton Die-Cut Raw-Edge V-Belts! With 
their exclusive raw-edge construction, these surer gripping 
V-Belts create a tenacious rubber-to-metal contact having a 
greater coefficient of friction. 

Dayton Raw-Edge V-Belts can be a lifesaver when you 
don’t have room for the required number of conventional 
V-Belts. Their extra pulling power, over ordinary belts, 
solves your problem with an extra margin of safety that 
assures maximum power transmission, longer life of the 
V-Belt and fewer replacements. 

The unfailing grip and inherent wedging action of Dayton 
Raw-Edge V-Belts are again the best solution for drives 
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carrying high loads at low speed where slipping and exces- 
sive tension cannot be tolerated. 

No matter how much wear you give them, the perform- 
ance of Dayton Raw-Edge V-Belts never varies, That's be- 
cause they have no cover to wear out. 

And, keep Dayton Die-Cut Raw-Edge V-Belts in mind 
wherever you have drives that must handle fluctuating loads. 
Only raw-edges, with their tenacious rubber-to-metal contact 
surface, can resist slipping during these varying power im- 
pulses. As a result, you can transmit far greater power without 
resorting to excessive tensioning . . . thereby insuring the 


absolute maximum of efficiency and durability of any V-Belt 
drive you design 
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Non-Slip Power Transmission 


This matched set of four Dayton Raw-Edge V-Belts is the 
vital link between the tractor PTO shaft and a combination 
shredder and hay chopper. 100% efficiency results from the 
non-slip performance of Raw-Edge Dayton V-Belts. 


Exclusive Construction 


Here is an enlarged section showing the exclusive construction 
of Dayton Raw-Edge V-Belts. With no cover to wear out, Raw- 
Edge V-Belts maintain their sure-gripping rubber-to-metal con- 
tact for the entire life of the V-Belt. 


er 


ural V-Belts 


. 


t Lee COL t Dal sb 


Positive Grip 


Clearing brush and cutting stalks impose repeated shock loads 
on the cutter blades driven by this tandem set of Dayton Raw- 
Edge V-Belts. Yet, the positive gripping raw-edges maintain a 
steady flow of power at all times. 


Lab and Field Testing 


Dayton Agricultural V-Belts undergo all types of punishing 
laboratory tests. The conclusive test is conducted in the field 
. . . under actual conditions of weather and terrain . 
erably on the drive for which it’s specified. 


. » pref- 
©D. R. 1959 
For more information on Dayton Agricultural 


V-Belts, write, wire, or call the Dayton 
Agricultural OEM Division, Dayton 1, Ohio. 


Agricultural Sales Engineers in Atlanta, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Detroit, Louisville, Minneapolis, Moline, New York, San Francisco and St. Louis 
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' 
Standard 


Triangular 


Tri-Ply-Seal Ball 
Bearings for disc 
implements 


RR series wide inner 
ring ball bearings 


RA series wide inner 
ring ball bearings 


LL series wide inner 


MSTU Take-up Unit 
ring ball bearing 


King-size saving’s run 1n this 
Hafnir ball bearing family 


Today millions of Flangettes are in use on prac- 
tically every type of farm implement. In the ten 
years since Fafnir originated and introduced the 
Flangette, farm equipment manufacturers have 
come to recognize the time and experience-proven 
advantages of these efficient, antifriction bearing 
mountings: 


e Economical pressed steel units — proven per- 
formance. 


e Easy to mount — three different units to fit 
your space requirements. 
e Choice of ball bearings to suit your application 


including choice of seals for repelling dirt, dust 
and moisture. 


e Factory prelubricated bearings — no further 
lubrication necessary another cost saving. 


e Fafnir originated self-locking collar for easy, 
positive bearing installation. 


You can gain the advantage of a low-cost, efficient, 
trouble-free ball bearing unit on your equipment 
by specifying the Fafnir Flangette. Write for full 
information to The Fafnir Bearing Company, New 
Britain, Connecticut. 


ay FAFNIR 
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2 sides to use...3 ways to save! 
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—and you can pour against Masonite Concrete Form Presdwood with assurance 
again and again! No matter which side of these strong, grainless hardboard 
panels you use...no matter how you plan to finish the surface... you’ll get better 
architectural concrete with forms of Masonite® Concrete Form Presdwood”. 


Durable Presdwood is structurally uniform, without knots or grain. Yet it 


cuts and even bends readily using ordinary carpenter’s tools. Large 4’ x 8’ and 
4’ x 12’ panels create fewer fins. Send the coupon for free booklet. 


MASONITE CORPORATION 
Dept. AE-4, Box 777, Chicago 90, Ill. 


MAASONIT E Oa yy Name. EP SO eee 


EOE ELT ILE LETTE CT eT ORT ree! 

CORPORATION PRT 454s cease ke eeeseuseesaws 

® Masonite Corporation—manufacturer of quality panel products. MCLE ESE SITET TTS Ee. 
ee COMME: 6.6:60560s0eKede one 
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tease. do 


1. For painted surfaces. 2. For unpainted surfaces. 3. For painted or unpainted surfaces. 
Pour against the screen side. The tex- Pour against the screen side. The tiny Hand rubbing is virtually eliminated 
tured surface left in the concrete forms _ projections left in the concrete help to when you pour against the smooth sur- 
an excellent bond for paint. Only mini- forma more uniformsurface—cut hand- face of Presdwood. No knots or grain 
mum hand rubbing required. rubbing costs as much as 50%. to mar the finished concrete. 


re. Please send me a booklet on Concrete Form Presdwood. 
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Report to Readers... 


CATCHER-CONVEYOR SPEEDS UP THE USDA-California AES agricultural engineers 
HARVESTING OF SMALL TREE FRUIT have cooperated in designing a self-propelled 


catcher-conveyor that has demonstrated that 
small tree fruit can be harvested at a rate of 30 to 50 trees an hour. The 


harvesting unit these engineers have worked out consists of two of the catcher- 
conveyors and a tractor-mounted mechanical tree shaker. ... . In operation the 
two catcher-conveyors are placed on either side of a tree, and are joined 
together around the trunk to catch the fruit as it is dislodged from the tree by 
the shaker. The 20-foot boom of the shaker reaches over the catcher-conveyors 
and clamps around a tree trunk or limb. With this mechanized unit, such fruits 
as prunes, plums, and cherries can be harvested with minimum bruising of the 
fruit. . .. . The catcher-conveyors are built with movable canvas-covered flaps 
that slant toward the canvas conveyor belt. Fruit shaken from the tree rolls 
from these flaps onto the slowly moving conveyor, or falls directly on it. The 
conveyor, which forms the bottom of the machine, then carries the fruit to boxes 
at the rear. .. . . To operate the two catcher-conveyors and one shaker, only 
three men are required - less than half the seven or more men needed to handle 
the old-type fruit-catching frames and tree shaker. Additional labor is of 
course required in both cases to move and load boxes of fruit. ... . This 

test catcher-conveyor was built low for maneuverability in orchards. It is 
powered with a 3=-hp gasoline engine for traction forward and reverse and for 


operation of the conveyor belt. It is understood the machine will be commer- 
cially available this year. 


NATIONAL COLLEGE OF AGRICULTURAL Congratulations to our British confreres are 
ENGINEERING APPROVED IN BRITAIN much in order just now. Word has just 

arrived from the Secretary of the Institution 
of British Agricultural Engineers that Britain's Minister of Education announced 
recently in the House of Commons that he had decided to establish a national 
college to be devoted to agricultural engineering. It is planned to build this new 
college at Silsoe, Bedfordshire, in proximity to the National Institute of 
Agricultural Engineering. .. . . For years the IBAE has pressed the need for such 
a college and in this effort it has had the support of the Agricultural Engineers 
Association (British farm equipment manufacturers' organization). 


FABRIC DAMS FOR FLOOD IRRIGATION For flood irrigation, fabric dams have 
HANDLE EASIER, HAVE LONGER LIFE distinct advantages since they are easier to 

carry and do not disturb the ditch contours 
nearly so much as do wooden boards, dirt or sandbags. A more satisfactory mate- 
rial for this purpose has been canvas, but the latest development is the use of 
neoprene-coated nylon which weighs only about half as much as dry canvas. Nylon 
is not weakened by rot or mildew and dams of this material are easier to Set and 
carry. The nylon absorbs practically no water, mud does not adhere to the neoprene 
coating, the dam remains flexible after long use, and with the neoprene coating 
the nylon is less likely to be cut with a shovel when setting the dams in a 
ditch. Users believe that a nylon dam will outwear several canvas dams. 


ENGINEERS REPORT "CONDITIONERS" As a result of a study last season of hay "con- 
HELP TO IMPROVE QUALITY OF HAY ditioners", University of Minnesota agricultural 

engineers found that, in the case of material 
run through a crusher or crimper, it could be dried down to 22 percent moisture 
or less (dry enough for baling) within 29 hours after cutting, provided it was not 
rained on. In most cases, it is pointed out, hay that had not been conditioned 
could not have been baled until the third day. ... . In these tests, four kinds 
of conditioners were compared, some with smooth and some with corrugated rollers. 
All types gave practically the same results with respect to drying. 

(Continued on page 188) 
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New way to seal 


a diesel crankshaft 


The tremendous work loads being put on heavy-duty 
diesels call for a new look at sealing specifications. Stresses 
on the crankshaft often cause eccentricity with runout as 
much as .042 in. This makes holding a tight seal at the 
shaft rear extension with a standard seal design extremely 
difficult if not impossible. Another consideration is high 
working temperature—up to 300 deg. F. 


Newest provision for this condition on a typical diesel 
is shown here. This unique yet simple modification of 
standard Victor oil seal design maintains positive mating 
of shaft and sealing element under any shaft divergence. 
The element—a silicone elastomer compounded by Victor 
—is good to 400 deg. F. intermittently. 


In place of the usual garter spring, Victor engineers de- 
signed a unique retaining ring, loosely mounted over the 
sealing lip surface. The ring retains proper lip pressure 
while it permits the sealing element to follow the exact 
eccentricities of the shaft. 


Have you a shaft sealing problem—or any problem in- 
volving oil seals or gaskets? Victor can help you solve it 
most economically. Contact your Victor Field Engineer 
or the factory. Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90, Ill. Canadian Plant: St. Thomas, Ont. 


wWicronR 


Sealing Products Exclusively 
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Positive Dual-Lip 
Sealing with Unique 
Retaining Ring 


Basic design is Victor Type K6 with dual-lip stand- 
ard construction. Provides maximum fivid reten- 
tion and exclusion of foreign matter. Sealing 
element is silicone rubber, integrally molded and 
bonded to steel case. 


Metal retaining ring loosely mounted over the lip 
replaces usual garter spring. Allows expansion of 
element when seal is installed on shaft, yet con- 
fines element and retains even lip pressure in 
operation. 


Outer or secondary lip is molded with very little 
interference, avoiding danger of turning back lip 
on installation. When shaft enters primary lip, in- 
terference of secondary lip is increased through 
lever action. 


Lubricant applied between lips before installation 
permanenily lubricates the seal, reduces frictional 
drag, extends seal life. 


A complete reference man- 
val for designers—Victor 
Oil Seal Engineering Cata- 
log No. 305. Sent on request. 


GASKETS - OIL SEALS « PACKINGS » MECHANICAL SEALS 
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Report to Readers... 


CATCHER-CONVEYOR SPEEDS UP THE 


USDA-California AES agricultural engineers 
HARVESTING OF SMALL TREE FRUIT 


have cooperated in designing a self-propelled 


catcher-conveyor that has demonstrated that 
small tree fruit can be harvested at a rate of 30 to 50 trees an hour. The 


harvesting unit these engineers have worked out consists of two of the catcher- 
conveyors and a tractor-mounted mechanical tree shaker. ... . In operation the 
two catcher-conveyors are placed on either side of a tree, and are joined 
together around the trunk to catch the fruit as it is dislodged from the tree by 
the shaker. The 20-foot boom of the shaker reaches over the catcher-conveyors 
and clamps around a tree trunk or limb. With this mechanized unit, such fruits 
as prunes, plums, and cherries can be harvested with minimum bruising of the 
fruit. . . . . The catcher-conveyors are built with movable canvas-covered flaps 
that slant toward the canvas conveyor belt. Fruit shaken from the tree rolls 
from these flaps onto the slowly moving conveyor, or falls directly on it. The 
conveyor, which forms the bottom of the machine, then carries the fruit to boxes 
at the rear. .. . . To operate the two catcher-conveyors and:one shaker, only 
three men are required - less than half the seven or more men needed to handle 
the old-type fruit-catching frames and tree shaker. Additional labor is of 
course required in both cases to move and load boxes of fruit. ... . This 

test catcher-conveyor was built low for maneuverability in orchards. It is 
powered with a 3-hp gasoline engine for traction forward and reverse and for 


operation of the conveyor belt. It is understood the machine will be commer- 
cially available this year. 


NATIONAL COLLEGE OF AGRICULTURAL Congratulations to our British confreres are 
ENGINEERING APPROVED IN BRITAIN much in order just now. Word has just 

arrived from the Secretary of the Institution 
of British Agricultural Engineers that Britain's Minister of Education announced 
recently in the House of Commons that he had decided to establish a national 
college to be devoted to agricultural engineering. It is planned to build this new 
college at Silsoe, Bedfordshire, in proximity to the National Institute of 
Agricultural Engineering. .. . . For years the IBAE has pressed the need for such 
a college and in this effort it has had the support of the Agricultural Engineers 
Association (British farm equipment manufacturers' organization). 


FABRIC DAMS FOR FLOOD IRRIGATION For flood irrigation, fabric dams have 
HANDLE EASIER, HAVE LONGER LIFE distinct advantages since they are easier to 

carry and do not disturb the ditch contours 
nearly so much as do wooden boards, dirt or sandbags. A more satisfactory mate- 
rial for this purpose has been canvas, but the latest development is the use of 
neoprene-coated nylon which weighs only about half as much as dry canvas. Nylon 
is not weakened by rot or mildew and dams of this material are easier to set and 
carry. The nylon absorbs practically no water, mud does not adhere to the neoprene 
coating, the dam remains flexible after long use, and with the neoprene coating 
the nylon is less likely to be cut with a shovel when setting the dams in a 
ditch. Users believe that a nylon dam will outwear several canvas dams. 


ENGINEERS REPORT "CONDITIONERS" As a result of a study last season of hay "con- 
HELP TO IMPROVE QUALITY OF HAY ditioners", University of Minnesota agricultural 

engineers found that, in the case of material 
run through a crusher or crimper, it could be dried down to 22 percent moisture 
or less (dry enough for baling) within 29 hours after cutting, provided it was not 
rained on. In most cases, it is pointed out, hay that had not been conditioned 
could not have been baled until the third day. .. . . In these tests, four kinds 
of conditioners were compared, some with smooth and some with corrugated rollers. 
All types gave practically the same results with respect to drying. 

(Continued on page 188) 
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New way to seal 


a diesel crankshaft 


The tremendous work loads being put on heavy-duty 
diesels call for a new look at sealing specifications. Stresses 
on the crankshaft often cause eccentricity with runout as 
much as .042 in. This makes holding a tight seal at the 
shaft rear extension with a standard seal design extremely 
difficult if not impossible. Another consideration is high 
working temperature—up to 300 deg. F. 


Newest provision for this condition on a typical diesel 
is shown here. This unique yet simple modification of 
standard Victor oil seal design maintains positive mating 
of shaft and sealing element under any shaft divergence. 
The element—a silicone elastomer compounded by Victor 
—is good to 400 deg. F. intermittently. 


In place of the usual garter spring, Victor engineers de- 
signed a unique retaining ring, loosely mounted over the 
sealing lip surface. The ring retains proper lip pressure 
while it permits the sealing element to follow the exact 
eccentricities of the shaft. 


Have you a shaft sealing problem—or any problem in- 
volving oil seals or gaskets? Victor can help you solve it 
most economically. Contact your Victor Field Engineer 
or the factory. Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90, Ill. Canadian Plant: St. Thomas, Ont. 


WicronR 


Sealing Products Exclusively 
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GASKETS + OIL SEALS « PACKINGS » MECHANICAL SEALS 


Positive Dual-Lip 
Sealing with Unique 
Retaining Ring 


Basic design is Victor Type K6 with dual-lip stand- 
ard construction. Provides maximum fluid reten- 
tion and exclusion of foreign matter. Sealing 
element is silicone rubber, integrally molded and 
bonded fo steel case. 


Metal retaining ring loosely mounted over the lip 
replaces usual garter spring. Allows expansion of 
element when seal is installed on shaft, yet con- 
fines element and retains even lip pressure in 
operation. 


Outer or secondary lip is molded with very little 
interference, avoiding danger of turning back lip 
on installation. When shaft enters primary lip, in- 
terference of secondary lip is increased through 
lever action. 


Lubricant applied between lips before installation 
permanently lubricates the seal, reduces frictional 
drag, extends seal life. 


A complete reference man- 
val for designers—Victor 
Oil Seal Engineering Cata- 
log No. 305. Sent on request. 
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a Report to Readers (Continued from page 186) 


REFRIGERATED AIR RELIEVES HEAT 


Preliminary tests conducted in a cooperative 
STRESSES OF FARROWING SOWS 


research study by USDA-Purdue AES agricultural 
engineers have shown that refrigerated air, when 
supplied in small quantities directly to farrowing sows, may be just as effective 
in reducing the heat stresses of the animals, under summer conditions, as would 
result from air conditioning the entire farrowing structure. In these tests mechan— 
ically cooled, dry air supplied at the rate of 8 cfm for breathing appeared to 
relieve the heat stresses of the sows confined in farrowing crates by aiding them 
to lose heat more readily by reSpiration. ... . Less than 0.1 ton of refrigera- 
tion is theoretically required to condition this amount of air, with outside tem- 
perature at 100 F and 45 percent relative humidity. The air is cooled down to 40 F 
at the refrigerator to remove moisture and is then delivered by ducts directly to 
the front of each farrowing crate. . .. . Additional cooling effects are obtained 
from the refrigerated air by the envelope of cooled air around the sow when she is 
enclosed in an area as small as a farrowing crate, provided the crate has solid 


walls. Animals provided with cooling air in these tests appeared to be quite com- 
fortable throughout the Summer test period. 


ENGINEERS ADVANCE NEW IDEAS FOR 


Two ways by which harvesting potatoes mechan- 
MACHINE HARVESTING OF POTATOES 


ically could be improved have been suggested 
by NIAE agricultural engineers in England. 

One idea would be to develop strains of potatoes that could be lifted by their 
own tops and the tubers then stripped off. ... . The other idea these engineers 
are considering is a two-stage potato harvester. With such a machine the pota- 
toes would be removed from the ground by a two-row elevator, windrowed, and then 
covered with a thin layer of soil. The idea of this is that, when the potatoes 
are gathered later with an elevator, the clods would disintegrate more readily 
and the skins would have hardened and be less vulnerable to damage. 


AUTOMATIC FARM TRACTOR An automatic tractor was demonstrated recently by the 
MAGNETICALLY CONTROLLED farm mechanization department of Reading University 
(England). The tractor, driverless, left a yard, ee 
passed through two gateways, moved around a field dropping bales of straw from a ey 
converted manure spreader, then returned to the yard and stopped. It also showed og 
that it could stop at traffic lights, blow its horn, come to a halt if it ran off 
course, and stop its engine if it hit an obstruction. ... . No radio or any form 
of remote control under human supervision is used; the tractor is controlled mag- 
netically by a system by which it can be given a piece of work with operational 
details predetermined. ... . The tractor is steered by an electric wire laid 
on top of or just below the surface of the ground. When the center of the tractor 
is above this wire, a low-voltage alternating current induced in two coils mounted 
on the front of the tractor is in balance and the machine travels straight ahead. 
If this balance changes, resulting in variations in the course of the wire or 
tractor, then these react on solenoid-operated hydraulic valves which in turn 
control the oil supply to a double-acting hydraulic ram which actuates the 
hydraulic-steering mechanism. Other electric circuits can be used to start and 
stop the tractor, operate the hydraulic-lift arms, and engage the power take-off. 
- « - - This control system is not considered suitable for all types of field 
work, but it is believed that it can replace the tractor operator for routine 
hauling or carting operations over regular routes. .. . . The originators are 
proceeding with a full-scale research program with the idea of adapting the 
automatic-tractor idea to such operations as plowing, cultivating, seeding, 
spraying, harvesting, etc. 


188 AGRICULTURAL ENGINEERING * APRIL * 1959 


Sone ee tw ORs, 


Pye ee a fy a 
aD a Sah ae re es a > Sot te a has Sah er DE? Pree | FM eee has Daa, ntl ww av 
Ses eS Ae a ee a ee a ee ey. ey ae ig SN aU 9 Re Seta ae aaa a alee ch ie —_ 
bass Maes it Ay Cano tal oak (Pee rae se yc, a ee i Scat pea hem Be aoe ae ee ey it its or Oe Soe pl ed ee. a Coe eee wet Skeid 
SERUM octets atone euEEGTE roe Raped oc uy mn) os ee ete oon Rae ae in. ae fA ie ae) Se tee ea eee A 
LE A i eee a co el a aaa ie OR S| psi ae be ee , ae oy 7 ee oe Ban ees tS this Biter 
[oe eee Sa RL, ee ar - a eee ee ee : “i ge. 2 J eer a age 
Rae ig) crt. ; STG) TAGE | SC ae: 2 ee at a03% 
wae eit 
foe pei 
ees ae a Eee 
Paget His es 
Wa iee See A ote 
OES EAN 
es dy epee: eaters 
pe Uo ies Beet 
Ve) et Poti 
fen ee 
miei Meet 2 
ne | Baty 
J ty ae b 5 
2. eee hee 
Teak Soi ae Fates 
Piet 22S ae ies 
aie aa Ha 
| ee rh ae sie 
Rey 
Nae ee oe: 0G) 
Area + * 
ious ce oy . ” 
rt ee, S| a 
vin WgaDeneT one | ee 5 
5 pS aiemempee N oh Ba 
io ae Hes ‘ eet, We 
py Ai Ue Be 
fei 9 Sal ‘Cee. 
rk Ses. 
eeeeen |: irate 
ree: at 
ane ae Bi nee 
Pt es 
a ot ae om 
= US: Sanaa We fe 
om ae eM ane 
Sue ahd N 
a ta ae oem 
te take att 
RY c pay. a 
ea yi ce 
emery gee 
bis Ree ae ene 
2905 Seema \ ee 
1 S8g EN et ee 
Gol sagittis NR 
Pes lee + et 
Ps oie iting 
Nai a plane 
OE te a 
ji lage es : = 
ays "eee ai: 
Die ae (Sate 
eee age 
iy Care * : ree 
Tee Aj eae, 
ae 5 ysss 
a3 ao ee 
ets 5 te 
=A Se a Gi", Ai : se 
ered bas 
eee ae 
aay ee 
Rahat, 28 
pera oe ema 
epee ae 
Sy eae ea) 
eas eae ae 
Os ee ee 
i pss 5 seven 
oS ea fies 
yo Oe es, 
vee.) Cem 5 Tee 
ee we wae 
= ae deiae 
Pome. fies 
Pte) aealy 
oak Bae ne 
rd Sages ae 
Rig rns > ae 
Sar ae Feat: 
Bee ceae ers | 
ate ee Poeamae 
AO Oia ape 
inc, = ae Dic ee 
a Ne ee ateeee 
ina ie 
A a ried 
a a ey 
eee peccies 
als al a bea 
toa gi Ueeee 
eel: pease 
ho eae er 
a aia. > 3 Jogi weet 
se ieee 
Tas > one RS ese 
» ap ae jae, 
eae Seca thee 5 
cil octane pce 
eA ee aed es fr ee 4 
0 aa Face: 
st otal got a Reece 
ee bls Fa 
We ae Dee 
si ae ; ie ara 
We; : eee 
eM ee Beri 
SAT sea Bet 
ae iT og iS pe 
Rac aa Pees 
re 8 he 4 
+ ae 
a a : 
aa bs = i et 
AS aaa 2 
a 
fomee Cede) 
os iba Yeh 
Sein ae 
Oa ead 
i 
is 
Si sy ee 
Sy eee i 
SPar iced a 
eG See ee” \ 
aia teiReN 
bs Paaele' ey i 
Oi. vas . 
ees 
Laer Po 
ore, ak te: > 
phe Rag : 
ee us an 
Anan femora . 4 
er aca 
Pte 
eae Be 
ee 
oe aba ana. 
eee ; 
whe ege i. 
Ma SE 
iy © ee pant 
s pet Day ee et r 
ae: \ 
is Ds Oe 
Sale ie 
ia aioe 
hs Sa eld 
MoS 
Miho... eee 
Rey Vet ot bat 
SSeS ag s 
ea ‘eee : 
eee cnt Cad 
E Bipot Nae, 
Phe ay eet a 
Nae : 
ROT hieates 
poe Se 
pate date. 
ac 
ae it 
Beets oan 
je Ses X 
bes, deg be 
2 aw a 
Lohes. ck ee 
ee ieee | 
Se ewe 
io ae 7 
yc, eae 
Bo 9 | neh 
SS 
Ce ee 
ere a wes 
ot og | a hes 
Sn ney Te 
Te OO —CSSC‘(‘CC‘iés ie 
Aha: ippeae 
aa is re 
byte Ss te Nga 
yaadreehgee ete 
pce Were Sg 
ata tg tine 
4 Rec Te pte 
Byes Aare Ee 
ie aa comre ey Cae 
TO SR et MMR a a ae aa i a Me 
hg OT ge Eee ie eee i Seta ede Megha wean (7 Ss OM, yates ct ee jana Bie coc he ie Aes Bere Si a a 7 eee : Tene 
2-037 Ree pean e ‘Meier Aga tices Se TS al Rah Me eR ra Bo... 5 Sats = esis: IR , os 
OSPR SRE aN ce) it) eee to ! eee: sas i ee REED ace othe a ee Saas a Bs Jf re ane DA, ee oN eee ey one eee Fee | mile te 
(Te gS | RS oie” 0, a ea Me pete Ac bie asa bis Size aaa Se jis pee ein o- iegash ot WY sy be en eee | Sar ar oer = Eh aes ing 
4 _ atts mas A by ed Ay Pie Se Vi Bee? nk a ee “Geeks gee ps Oe Mee tie Ue nb ere 2 ex,” 
*4 Sac ASA Sexo ~ & = ih pen wee we E 
ak, ak Ws Rasta ge ie: BEES Lee Avan gs aS 


: ‘ 
+ a» +f ‘ }. sal 
ae P 
3 cs » bitarae’ é ‘ * 
pein OS - ae 


; 
hte EA a ee £ 


...and why they're the 
consistent choice of leading 


eS aS. REPR iho vieabos. 
INTERNATIONAL HARVESTER COMPANY MANURE SPREADERS use Link-Belt right and left 


hand sections of flighting, mounted on a common shaft, to provide widespread distribution 
of fertilizer. Power is transmitted through Link-Belt chains and sprockets. 


farm machine manufacturers 


Simplicity, strength, exactness of construction 
combined in Link-Belt augers to assure long-lived, 
dependable performance on your machine. 

Every Link-Belt auger is a uniform, smooth, ac- 
curately rolled product . . . one sturdy, compact basic 
assembly with no other moving parts to cause ex- 
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Sele 
ee 


a 


QUALITY 
“SAFEGUARDS” 


make sure all Link- 
Belt augers are de- 
livered in perfect 
operating condition. 
Straightness is care- 
fully checked before 
shipping . . . paint- 
ing prevents rusting 
... extra care is 
taken in handling, 
loading. 


all are 


‘ 
se 


and __Link-Belt’s 
achieves consistent flighting uniformity. 

Link-Belt offers augers in a full range of diameters, 
gauges and pitches. For details, call or write your 
nearest Link-Belt office. 


augers contribute 
your machines 


SELECTED FLIGHTING 


is available from 
Link-Belt to meet 
any auger applica- 
tion — helicoid, cut 
flight, short pitch, 
ribbon flight, double 
flight and many other 
designs — in the 
metal and finish best 
suited for your re- 
quirements. 


in = Blithe 


modern, 


FARM MACHINE AUGERS 


LATEST MACHINES 
AND METHODS 


assure auger uni- 
formity, accuracy. 
Sheets for tubing are 
jig punched, then 
rolled to be true 
round. Flighting is 
cold rolled for slip 
fit on tubing and 
welded for perma- 
nent alignment. 


cessive maintenance. Only selected steels are used, 


specialized machinery 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in 
All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 


South Africa, Springs. Representatives Throughout the World. 14,929 
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4 new ways IH helps hay growers 
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New McCormick® No. 100 mower cuts up to 50 acres a 
day. Smooth, quiet “‘wrist-action”’ drive eliminates pit- 
man and gears—practically ends vibration! Just grease 
sealed bearings once a day. Get No. 100 balanced-head 


mower in trailing and Fast-Hitch models. 
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New McCormick No. 15 field harvester direct-cuts and 
chops up to 40 tons of alfalfa an hour. Six-knife, lawn- 
mower-type cutter head slices the crop 6,000 times a 
minute. Row-crop, windrow pickup, and cutter bar 
units interchange in minutes. 


New McCormick No. 2 hay conditioner can cut curing time 
50%! Exclusive IH rubber rolls gently crush entire hay 
stem to save leaves .. . speed curing. Working height is 
controlled hydraulically. When fully lifted, rubber rolls 
separate to clear slugs. 
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New McCormick No. 56 baler ties up to 15 tons an hour 
—day after day! Double-windrow capacity from pick- 
up through bale chamber handles heaviest crop with 
leaf-saving gentleness. The No. 56 comes in wire or 
twine... pto or engine-drive models. 


See these quality masters of the hayfield that help farmers put up 
field-fresh feed more quickly and economically. Your nearby IH 
dealer will gladly point out all the new ways IH keeps feed value 


from getting away! 


SEE YOUR 


INTERNATIONAL HARVESTER beater 


International Harvester products pay for themselves in use—Farm Tractors and Equipment... Twine... Commercial Wheel 
Tractors... Motor Trucks... Construction Equipment—General Office, Chicago 1, Illinois. 
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NEW! DESIGN ENGINEER’S MANUAL 
OF LINCOLN “POWER LUBRICATION” SYSTEMS 


Just published—a comprehensive presentation of 4. Lincoln's new low-cost Centr-O-Block System, which 
the newest developments in automatic centralized sys- permits inclusion of even the smallest units in a 
tems for original equipment or existing facilities. Con- standardized lubricant application program. 
tains fully illustrated and detailed sections on: Selection guides and installation diagrams are in- 


cluded. This valuable reference tool is yours for the 
1. Air-, vacuum-, and manvally-operated Multi-Luber* = asking... just mail the coupon below! 
tems; i aR 
Syston ... and to get expert help on your specific lubrication problems 


2. Power-Drive centralized lubrication for automated Call your Lincoln representative for technical con- 


machine groups or components; sultation. Give him the facts. He has the experience 

to analyze your needs and recommend the most eco- 

3. Power-Drive, air-operated pumps for automatic nomical solution. *Trade Name Registered 
lubrication of individual production machines with Coast-to-Coast Sales and Service through 16 

unusual volume or cycle-frequency requirements; Branch Offices and Leading Industrial Distributors 


: LINCOLN ENGINEERING COMPANY 
MAIL THIS COUPON TODAY! 


5702-6 Natural Bridge Avenue 
St. Louis 20, Missouri 


+ 


Please send my copy of POWER LUBRICATION Manual 
811R. 
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LINCOLN ENGINEERING COMPANY Address 


Division of The McNeil Machine & Engineering Co. 


City Zone State 
St. Louis 20, Missouri 
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In open field 


or citrus grove... 


Ingersoll discs 


Sewer oe 


ANZ 
ca 


" 


get the job done 


' +s ” , 
SPO NR ye wee ~ Neg} 


fast Rigid frame Alexander Open Field Offset Harrow. Equipped 
e ee In the gummy, hard-to-work with Ingersoll Dura-Notch® discs, it works the gummy Missis- 


soil of the Mississippi Delta, or the rooty soil ree ae 
of citrus groves, specially designed Alexander 
harrows work better, faster, longer with Inger- 
soll discs. 

Like all major implement manufacturers, 
Alexander has discovered that the super-tough 
TEM-CRoss® steel used in Ingersoll discs stands 
up to any tough tillage job without cracking, 
splitting, curling or warping. So Ingersoll discs 
hold their sharp, clean-cutting edge . . . and 
stay on the job till the job is done. That cuts 
working time, saves time lost in repair or re- 


In citrus groves, this newly developed low silhouette Alexander 


placement, leaves more time for other jobs. Orchard Harrow gets well under wide-spreading mature trees. 
And that’s what your contaaeees want Ingersoll discs help get the job done faster 
Ss want. 


i 


So whenever your customers need replace- 
ment discs, tell them about Ingersoll quality. 
And to be sure they get it, order Ingersoll discs 
direct from your own implement maker. 


= 
INGERSOLL PRODUCTS DIVISION 


Borg-Warner Corporation - Chicago 43, Ill. i 
WORLD'S LARGEST MANUFACTURER OF DISCS |= 


Export Sales: Borg-Warner International, 36 S. Wabash, Chicago 3 


THE ONLY MANUFACTURER OF DURA-DISC—THE STEEL THAT IS THE ECONOMICAL REPLACEMENT FOR HIGH COSTALLOYS 
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Clutch 
Bearings 


Hay Rake 
Bearings 


eta 


Idler Pulley 
Assemblies 


Plunger 
Rollers 


PIONEERING EXPERIENCE PAYS OFF 
FOR YOU...WHEN YOU USE BALL 
BEARING “PACKAGE UNITS” FROM Wi 


4 
3 1% 
> ¥ 


You simplify production line installation and reduce 
manufacturing costs with “‘package units’’ designed and 
produced by BCA—the company that conceived and developed the 
ball bearing “package unit”? idea. Bearing, housing and seal are 
combined in one rugged unit lubricated for life and sealed against 
water, dust and grit. BCA “package units” are available for a very 
wide range of applications including hay rake bearings, idler pulley 
assemblies, clutch bearings and plunger rollers. Count on BCA | 
experience to provide ball bearing “package units’’ that are right 

for you and your customers ... whether the application is unusual 

or routine. Bearings Company of America Division, Federal- 

Mogul-Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
Federal-Mogul-Bower Bearings, inc, 


cl a Tl lini eS 


BEARINGS COMPANY OF AMERICA . | 
es é 7 | 
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One More Reason Why 
Armco Steel Buildings —_.ai 


Are A Better Way To sural | 


a 


SrEELOX® Panel construction in Armco Buildings: 
e Assures maximum weathertightness. 


e Permits wide freedom in location of doors and 
windows, and makes it easy to relocate them, if 
desired, without loss of material. 


¢ Saves materials—is sheathing, roofing and 
framing combined. 


¢ Goes up quickly—lets you move in fast. 


e Assures long life. Heavy-gage walls are as much as twice 
as thick as ordinary steel covering material. 


e Is noncombustible—often saves insurance costs. 


e Makes it easy to get any floor area. Total width and 
length are unlimited. 


¢ Provides rugged strength needed to resist livestock ‘ ZY 
and machinery damage to farm building walls. _)]hUNMoJoWun caiilll 
Send for your copy of the Armco Farm Building cata- bie ee om | 
log. Armco Drainage & Metal Products, Inc., 6129 Curtis ; mn — pe 
Street, Middletown, Ohio. — soft er 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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On all types of power applications —for every performance requirement — R/M 
Agricultural Belts have won the confidence of farm machine and equipment manu- 
facturers. For example, by using R/M’s patented Poly-V* Drive on the grain- 
dryer shown above, Behlen Manufacturing Company was able to eliminate the 
gear reducer formerly required with a V-belt drive to reduce blower speed. 
Results? A far less expensive power drive installation, longer belt life 
substantial reduction of vibration on the blower. 


ENGINEERED FOR FARM 
EQUIPMENT DRIVES 


@ R/M AGRICULTURAL 
V-BELTS 


. ‘ nee . : . Write for Bulletin 6868 
On harvesting machines and similar farm equipment drives, engineered features 


of strength, flexibility and long life built into Manhattan Agricultural V-Belts 
and Condor Whipcord Endless Belts also assure the day in, day out drive depend- 
ability that really pays off on the job! Manhattan belting engineers draw on more 


than 60 years of rubber technology and experience to help you make your farm 
equipment drive as trouble-free as possible. 


® CONDOR WHIPCORD 
ENDLESS BELTS 


Write for Bulletin 6869 


@R/M POLY-V® DRIVE 

; Write for Bulletin M141 
Let Raybestos-Manhattan work with you to solve your power transmission drive Pn ee 
problems . . . and show you how R/M Agricultural Belts add “More Use per 


“ “More Use Per Dollar” 
Dollar” to the equipment you manufacture. m v 


*Poly-V is a registered Raybestos-Manhattan trademark. Patented. 


RM-901 


BELTS * HOSE * ROLL COVERINGS + TANK LININGS » 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels © Brake Blocks and Linings ¢ Clutch Facings ® Asbestos Textiles © Mechanical 
Packings @ Engineered Plastics ¢ Sintered Metal Products © Industrial Adhesives ¢ Laundry Pads and Covers @ Bowling Balls 
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INDUSTRIAL RUBBER SPECIALTIES 
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solve problem of excessive oil 
consumption past valves! 


New rings and restored valve effi- 
ciency produce higher compression 
pressures —and higher deceleration 
vacuum. Increased vacuum draws 
oil through loose and worn valve 
guides. Stop this loss with new 
Perfect Circle Valve Seals! 


Specify Perfect Circle valve seals 
to control oil loss through valve 
guides in overhead valve engines. 


my 
/ a Lsafabbi 


a rer) 
la ial bll 


2. Perfect Circle 
2-in-1 Chrome Sets 


solve problem of excessive oil 
consumption past pistons! 


2-in-1 Chrome sets provide the 
finest piston rings obtainable! Top 
rings and oil rings are plated with 
thick, solid chrome. Doubles life of 
cylinders, rings, pistons. No tedi- 
ous break-in is necessary, rings are 
pre-seated at factory. 


Specify P C Chrome Rings for thou- 
sands of extra miles of power pro- 
tection with positive oil control. 


PISTON RINGS AND POWER SERVICE PRODUCTS 
Hagerstown, Indiana Don Mills, Ontario, Canada 
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LOSING of the recent letter ballot in which the 1959- 
C 60 ASAE officers have been selected completed the 

first step in reorganization of the Council of ASAE 
to provide for selection of a president one year earlier than 
had been customary, and the selection of one councilor for 
each authorized and operational professional Division of 
the Society. Amendments to the ASAE Constitution, per- 
mitting the enlarged Council, were introduced during the 
1957 Winter Meeting of ASAE and approved by the corpo- 
rate membership of the Society by sealed letter ballot in 
June 1958. 

In order to speed up the changeover to the new system, 
which will require three years, candidates for two terms of 
president were selected this year. Lawrence H. Skromme, 
chief engineer, New Holland Machine Division of the 
Sperry Rand Corp., New Holland, Pa., was elected as presi- 
dent for 1959-60 and will serve on the Council two years— 
one as past-president. Lloyd W. Hurlbut, chairman, agri- 
cultural engineering department, University of Nebraska, 
was elected as president-elect and will serve on the Council 
for three years—one year before and one year after serving 
as president. He will automatically succeed L. H. Skromme 
as president for the 1960-61 term. Complete ballot results 
appear on page 220. 


ASAE Presidents 
for two terms 
were selected in 
letter ballot election 


closed March 31 


Ls 


LLOYD W. HURLBUT 
President-Elect 


The ASAE Council will continue to have three vice- 
presidents as in the past. E. W. Schroeder, head of agricul- 
tural engineering department, Oklahoma State University, 
was selected to fill the vacancy caused by the expired term of 
Lloyd W. Hurlbut. Only one new councilor was selected 
this year to fill the vacancy created by the expired term of 
David C. Sprague. A. W. Cooper, director, National Till- 
age Machinery Laboratory, Auburn, Ala., was elected and 
will be the first councilor to serve a two-year term. In the 
future two and three councilors will be elected in alternate 
years—all for two-year terms. 

Addition of the president-elect to the Council this year 
will increase the number of Council members to ten. Selec- 
tion of two councilors, one vice-president and a president- 
elect in the 1960 election will increase the number of Coun- 
cil members to eleven; however, only four divisions will be 
represented by councilors. The coincidence of the expira- 
tion of terms of two past-presidents and the selection of three 
councilors in 1961 will complete the transition. Thereafter 
the terms of presidents and vice-presidents will be for three 
years and of councilors for two years —the Council will 
consist of a president-elect, president, past-president, three 
vice-presidents, and five councilors (one for each author- 


ized and operational professional Division of ASAE). 


ASAE 52nd Annual Meeting ¢ Cornell University, Ithaca, N. Y., June 21-24 
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Tractor Transmission 
Responds to Finger-Tip Control 


R. L. Erwin and C. T. O’Harrow 


Member ASAE Member ASAE 


New transmission provides fully selective power 
shifting and ease of control for drives both to the 


tractor rear wheels and to the power take-off shaft 


FFICIENCY in the application of tractor power and 
the reduction of manual effort to control tractor 
power have been recognized accomplishments of the 

tractor industry in recent years. New systems for hydraulic 
control of implements, new systems for control of power 
take-off drives, new systems for operator seating and suspen- 
sion, and new systems for power braking are among these 
accomplishments. There have been other contributions of 
this sort, including one which is perhaps the most useful of 
all to the tractor operator — the new tractor transmissions. 

Without discussing these new transmissions in detail, 
it is probably fair to say that the ones for wheel-type tractors 
generally provide an underdrive auxiliary of either a me- 
chanical or hydra-kinetic type. As far as the operator is 
concerned, they provide twice as many gear ratios and a 
means of up-shifting or down-shifting between two ratios 
by a simple manipulation of a control and with no notice- 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December 1958, on a 
program arranged by the Power and Machinery Division. 

The authors — R. L. Erwin and C. T. O’'HARRow — are, respec- 
tively, manager, engineering administration and services depart- 
ment, and chief tractor engineer, Tractor and Implement Division, 
Ford Motor Co., Birmingham, Mich. 


able interruption in the flow of power to the rear wheels. 

The transmission development described in this paper 
provides more ratios and ease of control for both the drive 
to the rear wheels and the drive to the power take-off shaft. 
It is an all new transmission which provides full power shift 
with finger-tip control. Ten forward speeds, two reverse 
speeds, and “‘park” and neutral positions are provided. The 
tractor can be started, stopped or shifted under loads from 
any speed to any other speed by the simple movement of the 
selector lever. The full range of transmission speeds can 
be used without stopping the tractor or using a clutch 
pedal; in fact, it has no clutch pedal. 

The basic concepts that dictated these transmission de- 
signs were to provide (a) a large number of gear ratios, 
(b) power shift between all ratios, (c) start, stop or change 
gears without using a clutch pedal, (d) finger-tip control, 
and (e) complete lockup in all ratios so that slow engine 
speed in any ratio can be used for economical operation. 
Power Shift 

Because of the constantly changing load demands i 
most farming operations, it has been very difficult, if not 
impossible, to keep the tractor engine loaded to full capacity 


Fig. 1 (Below) Schematic diagram of power flow through the trans- 
mission in the five basic forward speeds, one reverse, park and neutral 
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Fig. 2 Cross section of gear 
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or at its most efficient load level at all times. Also, it has 
not been convenient, even with live and independent power 
take-offs, to change the tractor’s rate of travel to keep power 
take-off machines at their proper capacity at all times. The 
ability to change speeds “‘on the go,’ whenever the changing 
conditions demand it, was one of the primary objectives in 
the design of this transmission. 

The power shift feature is provided by three hydraulic 
clutches and three brakes controlling three simple planetary 
gear sets (Fig. 2). The fourth planetary set at the rear of 
the transmission is a constant reduction. The diagram (Fig. 
1) traces the power flow through the transmission in the 
five basic forward speeds plus reverse. 

Of the four planetary sets, the middle two are con- 
trolled to give five forward and one reverse speed. The first 
set gives either overdrive or direct, making a total combina- 
tion of ten forward and two reverse speeds. The design is 
such that no excessive pinion speeds or clutch-idling speeds 


A PLANETARY SYSTEM } 
B PLANETARY SYSTEM 


| 
3 ss PT.O SHAFT 
4 | “4 
m=iC PLANETARY SYSTEM 
CLUTCH 2 
SERVO 2 


CWTCH I 


SERVO 3 


are encountered. A constantly driven pump in the forward 
end of the transmission provides hydraulic pressure for all 
control functions and for pressure lubrications. The control 
system will be described later in this paper. 


Selective Shift 

The shift is made manually by the operator so that he 
has complete control of the ground speed at all times. He 
can upshift or downshift at will. The power shift has been 
particularly effective in power take-off work where the 
ground speed can be changed to suit the crop or terrain 
conditions without stopping the forward travel or changing 
the power take-off speed. For the first time the farmer has 
the versatility of self-propelled machines with infinitely 
variable speed transmissions in a tractor power take-off 
machine combination. 

It may be questioned as to why this transmission was 
not designed to shift automatically. There are various rea- 
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. . . Tractor Transmission 


Fig. 3 (Right) Power take-off control and 
selector assembly 


Fig. 4 (Below) Selector located under steering 

wheel. Values shown are ground speeds in 

miles per hour for engine speeds of 1200, 
1750, and 2200 rpm. 


Fig. 5 (Right) Selector valve 
showing cams, valve-operat- 
ing levers and feathering- 
valve springs 


sons why it should not be automatic. Tractor loads vary so — selector dial, and positively holds the selector in the chosen 
much that there would be numerous occasions when the position. 

transmussion would be working on a borderline between 
two ratios and might get into a situation where it would be 
shifting back and forth between two ratios or it would tend 
to hunt. With an automatic transmission and to a lesser 
extent with torque converters, the tractor would tend to 


Ground Speeds 

Ten forward speeds, two reverse speeds, a neutral and 
a park are provided in the transmission. Fig. 6 is a chart 
of the ground speeds. A good range of speeds is provided 
: ee for all types of tractor work. The ten speeds also keep the 
increase speed rapidly when the load is removed as at the : ‘ ae : 
: = * _ fatio change from one speed to the next to a minimum. This 

end of a furrow, For most power take-off work and man ie } Sergey: eres ta 
is necessary for a good power shift. Within the limitations 


Mher jobs, the operator must retain control of the speed ‘ , lee : 
: of the planetary gear train, the steps in ratio change are 
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Transport Disconnect | 

To move the tractor when the engine is not running or 
for towing behind a truck, which is commonly done with 
tractors used for industrial work, a mechanical disconnect 
is provided between the transmission and the ring gear and 
pinion. This makes it unnecessary to provide a rear pump 
to lubricate the transmission while towing. 


Feathering Control 

A feathering control is provided to maneuver the tractor 
for hitching and unhitching, for starting loads slowly or any 
other purpose that the operator would normally feather a 
tractor clutch. The feathering control is also a safety feature 
because it is controlled by a foot pedal located in the nor- 
mal position for the tractor clutch pedal. The tractor can 
be stopped by pushing the pedal regardless of the position 
of the selector lever. When feathered, the parking lock 
described before is not engaged. 


Safety Starting 

The starter switch is interlocked with the selector so 
that the tractor must be in the park position before the 
starter can be actuated. The transmission brakes thus remain 
locked until the selector lever is moved to the desired speed 
setting. The selector lever can be moved from park directly 
into any forward or reverse speed and the tractor will start 
out in that speed. It is common for experienced operators 
to go from neutral or park to a plowing speed without 
using the feathering control. 


Independent Two-Speed Power Take-Off 

The power take-off is the independent type and is 
operated by a push-pull button on the sheet metal near the 
steering wheel (Fig. 3). Combined with the power shift 
feature of the transmission the independent touch control 
power take-off gives added efficiency and speed of operation 
to power take-off work. Speed changes are so easily made 
that the operator will keep his power take-off machine 
loaded for best results at all times. He will not crowd it 
and risk clogging or loss of grain in heavy spots and he 
will increase speed in light spots keeping his machine load 
up. He will also disengage the power take-off and speed 
up ground travel even on short head lands. It has been 
noted that operators will even disengage the power take-off 
on turns to reduce universal joint clatter. 

The power take-off clutch is also a hydraulic clutch and 
is on the lower or power take-off shaft (Fig. 2). This 


GROUND SPEED-ALL RATIOS 


ENGINE SPEED=1400-2200 RPM 


10 Il 


23s 83678 8 2 13 14 15 16 17 18 
MPH 


Fig. 6 Ground speed range (all ratios) for engine speeds of 
1400 to 2200 rpm 
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clutch is interlocked with the ground-drive power take-off 
clutch so that it cannot be engaged if the ground-drive 
power take-off is engaged. 

The power take-off has two gear ratios in addition to 
the ground drive. These can be used to provide for a 
standard power take-off speed at two engine speeds, one 
for economy and one for power, or they can be used to 
provide two standard power take-off speeds at one engine 
speed. The power take-off ratio can be changed only when 
the tractor engine is stopped and is shifted by a lever on 
the side of the transmission. 


Ground-Drive Power Take-Off 

A gear on the carrier of the rearmost planetary sect 
driving a gear on the power take-off shaft (Fig. 2) provides 
a ground-interpreting power take-off speed. This feature 
has application to such implements as mowers, rakes, plant- 
ers and fertilizer spreaders where it is desirable to have a 
power take-off speed relative to speed of forward motion. 


Side Power Take-Off 

The design provides for the addition of two side power 
take-offs, one on either side of the tractor. These power 
take-offs will run at the same speed as the rear power take- 
off and otherwise conform to ASAE standards. Access 
plates are provided on the sides of the transmission for 
installing the side power take-offs. 


Controls 

All transmission clutches and brakes are actuated by 
hydraulic pressure. Each unit is controlled by a cam actu- 
ated valve in the valve body (Fig. 5). The cams have a 
position for each of the ten forward speeds, two reverse 
speeds, neutral and park. All brakes and clutches are 
pressure actuated, except the second and third brake, which 
are spring loaded and released by applying hydraulic pres- 
sure. The two brakes are spring loaded and any time pres- 
sure is removed from both of them they are applied and 
the transmission is locked from moving. This happens 
either by moving the selector lever to ‘Park’ or automati- 
cally any time the engine stops and hydraulic pressure is lost. 

Since band 2 and 3 cannot be on at the same time with- 
out the transmission being locked up, they must be inter- 
locked. Interlock valves are in the line to each brake servo 
(Fig. 7). The brake servos are spring loaded so the 
hydraulic pressure actually disengages the bands. The servo 
valves are mechanically connected to the opposite servo stem 


/NTERLOCK ASSEMBLY 
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Fig. 7. Hydraulic schematic of servo interlocks 
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. . . Tractor Transmission 
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FEARTME e 


Fig. 8 Transmission hydraulic system 


so that hydraulic pressure must move one servo through 
enough distance to disengage that band before the interlock 
valve opens enough to allow pressure to bleed from the 
other servo engaging that band. For instance on a 4 to 5 
shift, band 2 is engaged and band 3 is disengaged. Thus 
pressure must be applied to servo 3 and the servo for band 
2 must be exhausted. As pressure is applied to servo 3 it 
moves against the spring pressure disengaging band 3 and 
opening the servo 2 interlock valve. When this happens 
servo 2 is exhausted and band 2 is applied. 

Check valves are used to bypass the interlock valves so 
that pressure can be applied to either servo regardless of 
the position of the other. Pressure is applied to both in 9th 
and 10th gears. Also a controlled bleed is allowed around 
the interlock valves so that the transmission will go into 
park in about 3 seconds, regardless of the position of the 
selector if the engine is stopped so that hydraulic pressure 
is lost. 

The hydraulic circuit (Fig. 8) is set up so that no 
slipping is taken on the bands. The two main bands are 
separated from the clutch circuit by a pressure-control valve. 
This valve remains closed until pressure enough to actuate 
the bands has built up before it allows pressure to build up 
in the clutch circuits. Fig. 9 shows which elements are 
pressurized in the various gears. 

The clutch circuit is also used for feathering the trans- 
mission. A feathering valve in the clutch circuit is con- 


PRESSURE CHART 
BAND NO.3 


BAND NO.2 
BAND NO.| 
CLUTCH NO.3 


CLUTCH NO.2 
CLUTCH NO. 


TrHTH I 2S 424367 @ 


GEAR 
X=PRESSURE APPLIED 


Fig. 9 This chart shows the power units pressurized in each gear 
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trolled by a foot pedal. This valve is basically a manually 
controlled relief valve with an off position to insure zero 
pressure on the clutch, preventing drag when the foot pedal 
is depressed all the way. First movement toward engage- 
ment of the feathering valve closes the sump passage in the 
clutch circuit and opens the pressure port. Further move- 
ment of the feathering valve compresses the feathering valve 
spring, gradually increasing clutch pressure. This variable- 
pressure control is very important in good control of the 
clutches. The spring-controlled relief valve makes the pres- 
sure independent of oil flow and viscosity. 

When a shift is made the appropriate valves are moved 
by the cams bleeding pressure from some units and pres- 
surizing others. This change is made as rapidly as possible 
and is controlled only by the capacity of the pump. Nor- 
mally the feathering valve is not used in making a shift. 
Tests have shown that the shifts must be made rapid enough 
to prevent loss of load if they are to be satisfactory. 

A feathering valve and pressure-control valve are also 
provided in the valve body for the power take-off clutch. 
This is separate from the other hydraulic circuits interlocked 
only by the two pressure-control valves. The pressure- 
control valves prevent loss of pressure in one part of the 
circuit if pressure is dropped in another circuit, as it is when 
a shift is made or when either the power take-off clutch or 
transmission clutches are disengaged by feathering. The 
power take-off valve is controlled by a push-pull wire to a 
knob near the steering wheel on the sheet metal (Fig. 3). 

One main relief valve in the valve body controls the 
pressure after any change takes place. This controls the 
pressure level at about 220 psi. The oil from this valve 
then goes into the transmission main shaft and is used for 
pressure lubrication of all clutches and bushings in the main 
power train. 

A restriction was placed in the No. 1 brake circuit to 
reduce its engagement time. Early tests showed that unless 
this restriction was provided the No. 1 or overdrive brake 
would operate before the clutches were completely dis- 
engaged, making a distinct bump in some ratio changes. 
The restriction is by-passed by a check valve for rapid 
disengagement. 

Typical pressure curves are shown in Fig. 10, for the 
4 to 5, 5 to 6 and 6 to 7 shifts. These shifts show most of 
the changes. The axle torque will change from those shown 
depending on the type of load but the pressure readings 
will remain the same. The curves were made with a disk 
harrow in a plowed field. 


TEST-DOUBLE DISK HARROW 
SOD-CLAY LOAM 
6 GANG-12" SERRATED DISKS 


SHIFT PATTERN 


POWER SHIFTS 
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Fig. 10 Typical pressure and torque during shifts 
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Fig. 11 Pressure lubrication 
to all bearings and clutches 
in main gear train 


The 4 to 5 shift is the slowest because more changes 
take place than in any other ratio change. The No. 2 
clutch is disengaged, the No. 3 clutch is engaged, the No. 1 
brake is disengaged, the No. 3 band servo is pressurized 
disengaging that band and pressure is vented from the 
No. 2 band servo engaging the No. 2 band. As was ex- 
plained before, the No. 2 and 3 bands are spring loaded 
for engagement so that pressurizing those servos disengages 
the bands. Note that the pressure on the No. 2 band is 
close to zero before the No. 3 band is pressurized and that 
the pressure has built up enough in the No. 3 band servo 
before pressure is applied to the No. 3 clutch. Thus the 
No. 2 clutch is the only unit picking up a load under 
dynamic conditions. 

The only change in the 5 to 6 shift is changing the 
pressure from No. 3 clutch to No. 2 clutch. These changes 
are simultaneous depending on the characteristics of the 
clutches for a good shift. In the 6 to 7 shift the pressures 
to clutches 2 and 3 are again reversed and brake 1 is ap- 
plied. Seventh is an overdrive of fifth. Tests have shown 
that the shape of the valve cams have very little to do with 
the shape of the pressure curves. The volume of oil sup- 


plied by the pump and the characteristics of the clutches 
and servos are the controlling factors. 


Lubrication 

After all shift actions have taken place, the main system 
relief valve maintains the hydraulic system at operating 
pressure. The oil from this valve then is channeled into the 
main shaft to provide pressure lubrication of all bushings 
and bearings and maintains a flow of oil through the three 
clutch packs (Fig. 11). In this type of transmission where 
clutches are running open with relative motion, it is very 
important that good lubrication be provided to them. 


Mechanical Features 

The overall package size and mounting flanges of this 
transmission are the same as the standard transmission 
presently in use. In this way there is complete interchange- 
ability without any major changes to the other parts of the 
tractor. This has necessarily produced a very compact de- 
sign. The pump is built into the front support and is of 
the roller vane type. The valve body is made of two die- 
cast halves and is fastened to the center support member 
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of the transmission which is drilled to distribute oil to the 
center of the shaft. 


Care was also exercised to produce a balanced design. 
With the very high reduction ratios in the low gears it is 
not practical to design for full engine torque through the 
transmission because traction would always be a limiting 
factor. Therefore, two design parameters were established, 
one for maximum drawbar pull and one for maximum 
engine input torque. In the higher gears the engine torque 
is the limiting design factor for strength and capacity, and 
in the lower gears drawbar pull is the design factor. 

The planetary gear train also is ideally suited to give a 
high capacity in a small space. All the planetary sets are 
allowed to float around one member thus allowing the loads 
on the pinions to be equally distributed. This design was 
fully justified in early tests when some of the bushings and 
shaft fits were made closer than was intended and trouble 
was immediately encountered. 

Although the carriers and pinions are the only parts of 
the transmission that require precision in manufacturing, it 
is felt that special plant facilities are necessary. The greatest 
enemy of this type of transmission during manufacture is 
dirt, particularly air-borne dirt. Clean conditions are neces- 
sary. All hydraulic components are run over test fixtures 
before they are assembled into the transmission. Then the 
completed transmission is tested. 


Field Performance 

The proof of any particular set of design specifications 
is the reduction to field models and actual use under field 
conditions. In the case of this transmission, the results have 
been more than gratifying. 

In actual field use the transmission approaches the 
flexibility of an infinitely variable speed transmission but 
retains the efficiency of a gear-train reduction, The reason, 
of course, is the fixed reduction in any one gear after a 
shift has been made, and the shift can be made throughout 
the entire range so easily that an operator is not reluctant 
to shift. In fact, it is so easy that with new operators it 
may be desirable to provide a vacuum gage or other instru- 
ment to indicate to the operator when the engine is at its 
best load. 

The ten speeds forward seem to provide an optimum 
range for this type of transmission. Fewer speeds would 


(Continued on page 207) 
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Developments 
in Pelleting 
Forage Crops 


H. D. Bruhn, Arnold Zimmerman, and R. P. Niedermeier 


Member ASAE 


Fig. 1 Pellets discharged from an extrusion 
machine leave the die as a long cylinder 
but on standing tend to separate into 
individual wafers equal to the individual 
charges fed to the extrusion cylinder at 
each stroke of the compressing piston. 
These pellets 4in. in diameter range from 
Ya to % in. in thickness 


ITHIN the last ten years perhaps no one phase of 

farm mechanization has been the subject of so 

much interest as the pelleting of livestock feed. 
Probably this interest has resulted not only from reports of 
feeding trials which indicated phenomenal gains on pelleted 
feeds as compared with ordinary feeds, but also because of 
the great interest in mechanization of feeding systems and 
the general tendency toward consolidation and expansion 
of livestock handling operations. Pelleted feeds, not only 
those of grain concentrates but also of forages and complete 
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Fig. 2 Dairy cows experience no 
apparent difficulty in eating the 
large forage pellets. Actually 
the daily feed of pellets is con- 
sumed in appreciably less time 
than the equivalent amount of 
baled hay. Rumination time is 
essentially the same on _ both 
types of feed 
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A review of feeding-trial results, stability of for- 
age pellets, development of pelleting machinery 


rations, lend themselves to automatic or self-feeding better 
than any other form of feeds now available. This has so 
stimulated the imagination of many people that within the 
last year numerous research reports, mews releases and 
articles on various phases of pelleting and feeding have 


been published. 


Pellet Feeding Trials 


Sufficient nutritional studies have been reported on the 
feeding of conventional pellets (hard pellets consisting part- 
ly or entirely of ground forage) that they need be mentioned 
only briefly here. Feeding of such pellets has been shown 
to vary from a break-even point to being very profitable in 
feeding poultry, steer calves, lambs, etc., and to have as well 
definite advantages in the way of mechanical handling, self- 
feeding, reduction of waste, and saving in storage space 
and transportation costs. This same type of pellet, however, 
when made of finely ground forage has not proven desirable 
as a feed for dairy cows(1)*. 


*Numbers in parentheses refer to the appended references. 


AGRICULTURAL ENGINEERING * APRIL 


A Sait sR Nee mms 2 arming a ee Ca aly ah = 
we: opoig Se ae ae nah ene a fake sean gave ti sae a fs ian on aa BeBe ts oan Se, ae ty, as oo eee eee a a 57 
1 ooh gt . . at U1. 2 i eee eee Fe ees. gee ars” ERS oe: SR ime SECS * Ste Pi...) * Ree Ee ae er 
ag ea - siciea ait bes pee ee ae pe wk a9 ee ees el ec Wea” Sais iat as 
rare rae eg RN ER ON OmemeR Or! 6 Beart Aa 
Ress: a = es > a eee 
fee? si EL ree 
oe ie Eyck sos 
eee ues 
ee, Petia 
|, Sr 7 Hi 
i... See Se fe a 
peer. ye PM aac 
ie ies TLsengeee 
Rater Sey ae: 
“ + Bees 
Se ies 
ee ; ae 
oe Bet 
ae jie: 
Ral tes i. Bre ot 
Bice TEA, Hi tee: 
Bs grok SNE cL ees 
fae) 2 sare icy © 4 Se 
ia ace 7 4 a 
re ee ee = ere 
is eat ae y jee 
hs EOE aod ; Aes 
ee Serene etd 
Baie tr es 12 Bb ae 
el on ae 
pmereng - ae : Hes 
ES epee se diet goon Sg” CUS Rabe + tars 
Mere Ie ‘ age Faces 
gee ear thy re a Se { aS 
so ei ia 4 ee lO ; aire 
i eset a, Bs, oe ne mS , Weee: 
Pe ges neat: 8 me oo —hUa r ; ; 
i” ose ail VO ee , is 
ae ar a hee! eet a 7 5 Bek OR 
MERA ns ei SC) A 
em. «a j see 
oa ho ieee 
TR 3; Sk A oe 
Pad. a Ge tes 
Scr $02” ie . Se if 
Darian. . fat ae ARN 
Pecan = shirts 
fe eae ee ae 
Seater tt. * 1 ies, 
= $ ayem 
Re pC: : 
tet ald ; a 
Ta MC a : 
2 ee Pans 
We Pane i ae 3 
Rear sh ged 
aioe casa 
a Nee : ea 
fe Aehaedh e ics | 
Aes = He 
poles ae a 
saa Pea. i 
ee fees 
ie aa Selah nas 
pel aie eon eater 
Sd ee jets 
phe. delete 1 ae 
Aids an +P 
Se agian a Nee f 
sb ps, ; : 
ae ne Yee Sify 
* Tae ae j : 
= aie Ss, Pie a 
ty ee ese 
Saale ¥ ie 
4 8 aaa 7 aaa 
fe Se lems 
a aia Tassie, : 
Reet ae 
Siig. Bees 
cage i ui Wei 
a 3 Be 
Rear, tt bat hice 
Visip tii) r ~! 
i ee : 
Bas i 
7 385 ieee By ey 
Pere rays So ni Rae 
(coupe Pot eaea- 
Be aed 3 ers 
eee aia, 
NE ee ie 
Lat eS a 
eed a 
Pees.) iy: : 
ag ee ple 
FE yan Paid 
ae le i | pay 
cr een eas : 
as a st 
Ceo iaaty twee axe 
Set ig as 4 ead 
ieee: oa Tic! 
ee Bare 
Am “3 a Sita) Meh 
ihe AABN a Abas ye) 
haere Ls . ‘ 
ee ee oe 
< Caer i 1 eels. 
Me ee ae iiagerd & 
Rahs? oe fi eter: 
olan awe 
ate : ; Bis eo Pes ee ee 5 Sean 
Rg :* ee ee oe ee, Se a . e . © ‘Soe 
St fa 4  )D een 2 ae HS 
ee : en | , : 3 ae i ete 
Soe : F gee ea a | oe . Pe. ee phe 
4 ae eee ae ts * y eee ac | es, 
5) ae : ee a ee a —_— re es 
7 lee i) re eee” | j 4 a Gg 2 f ee 
> Bae ee ee { ; , hos: ae a 
amt di ; | Stages ee - : - a eed, ee 2 Ree 
es. ay ae t = : = 3.5 f° ee ee dies 
Ms ei RR eee a . 4 s% - “= — Sapa ae ie | oy ee 
age amar ee ™ q / is goa , + on a 
ee. . a " ee Wags A. r an a § Jar Be a Ae eae 
fae a Preis. ee A Rhy, S £ . A "Seis: tes 5 Z a 
pe ia: , ¢ ee tM 3 « Cae Behe 2°*i-a Te eal aa : ; He See 
7 te oa ™ % . . oe te ; ' FR eae ee 
x a oS tie ct oe «& 4 er 7 ieee i, | ae : a ie eeree 
Meee a Et &g tye pale kz ag ¢ prise ean et Bes eis, Pryce to ois sie Ph ee 
eae ees 2 me we Qa Ts rc + ee, Oe Haida Saf . ‘ 5h pee er 
See eae aes ee er. “Gl SONAR Sor irae Ree. eae re fe - ie 
eae - Fa 4 > a 6 Sees ae ses. Say aa — & ue ae 
ne ie lee & Aes th = wie eS ee ee 
eee. eS ey = — Eek, <a e ie 
week : , a ee fy ee Nee 3 ee oe. ‘beet 
a» ailpage.d ‘ sa > ‘ Vales i de Vasd 7 x a: p tt” ita Te aa . as Bch 
et ye . et} - UF aes ee eal Sy) ea ee ane _ ° Be cies 
ea? ae > ce ea Ae. " i ae ae Ee gee 
Bee Se . ‘ 2 ad * @ i § VA 2 oee. oa a 3 ies. Sea - de i 4 cE eo 
22 e's ‘ ia ee . ae * a . ine eens vs ? Towers 
ar aa “or ” ; Pee! eee 2o, Aven Sea Ror ae 
gb : OY RE is ret Wik iy pete Mee eae oe bya ee. 
es > 7 Pa Ba YW ooo |) Se i a Le ae 
Seige Pe eee. oo oy ee } m4 ROD) 62 Oe eee es ieee 
Te: eae “ved BO Sk oe “ie a Z see 
Sanne oa) 4 “ Sy Se ad Be) ON oe oe et eS reer wa fuk Y.. see 
ieee i ¥ WS setaes. it POY alee POE ee eae — “ip gerss 
“aigee 4 ae : a <i 8) = ee Bike Be 
Bienes ales : ort Bies RO a GRR ae 
teslienerete i yee a ee Ne ae ae, Seay be eS ® ina 
PD ERTS, & - a See 21+ Tee ee Bee 2, oe ? i Caen 
13 ee / : s& i a Aha ee eS ga ide 1 eens 
Cages aca “4 eS ARO SG Ss ae i ae wg part” 
Be Soe a; ; ee i ee a feet Re a pene : - | Ga 
Hee aa : ON So ee eee. |. ae fees 
ie oh ie | ees h * “ ites SL tg ® a a ee "<a aa 
(aio agy s q : Py. ss err —— ‘ = a ie 
ae ‘ : GS «SRS ger are eo 2 : wk Hake 
hoe eat oes ig “F ty Ses he” Ar: ae Vigan 2 q bse oa 
042 een F % or, a Ae NT ae al le Ae ee a 4.) om 
te ae . 3: Re os 8 pn ee f. eee 
Cia a ral : + ger ae Vine |, 4 , ae. 
= eee ney , . ON OR. peor. ae: : ieee. 
ade, SO ohckeae . at / x Ps 2 ia tn 
Sear hee "lee sr ee ott 3 eae, 
aes . . Be, EE le Pik. °~ ee Nigel > tee 
poate are oe . . Ne Cae ee Py, ee een EN oa 
ee 2 ae sabe 
tiie ae 204 Bie Ag 
5 (ogee oe 
oo 8 * 1959 ‘ee 
ae =e ban” 
sit: Si Soho 
3 fies 3 
Peat erie aes 
see ay Bie 
a ae 
thie 4 g en eee . al 
8 ee eae | IR ee ea a _ fae ee Bis i Weraeaie 
cam i eek ee i B, ee a SOA este BVM) eee. eke fees pee ae 
NERO VW) ne a i) eee 4 i a tl ae sae 5 


More recently a number of feeding trials have been re- 
ported where large pellets, 3 to 4in. in diameter and 
approximately 1 in. thick made of chopped or long hay, 
were fed to dairy cows. 

In a recently reported study Jones, Magill, and Peter- 
son(2) at Oregon State College fed 18 milk cows over three 
four-week periods, using 36 tons of good quality, second 
cutting, baled alfalfa hay. One-third was fed from the bales, 
one-third was chopped into 1 to 2-in. lengths and machine 
compressed into 1 x 3 in. wafers, and one-third was ground 
in a hammer mill with a %6-in. screen and pelleted to a 
x ¥%-in. size. Statistical analysis of the data showed no sig- 
nificant differences in feed consumption, milk production, or 
body weight of cows fed the hay in the three different forms. 

It is interesting to note that only slight depression of 
butterfat content was found in the milk from cows fed the 
ground and pelleted hay (4.14 percent for baled and 
wafered hay and 4.00 percent for the pelleted hay). Grind- 
ing through the %e-in. screen gave a rather coarsely ground 
alfalfa meal which on feeding as pellets apparently did not 
produce the extreme butterfat depression reported by others 
using finely ground forage either as meal or incorporated in 
pellets. 

Similar research has recently been conducted by Nieder- 
meier, Bringe, and Larsen(3) at the University of Wiscon- 
sin. In these feeding trials high-quality alfalfa baled hay 
was fed both as baled hay and as pellets made from the 
baled hay. The pellets were 4 in. in diameter by 4 to 1 in. 
thick, of a density of 25 to 30 lb per cu ft, and were made 
by compression of the long baled hay in an experimental 
machine supplied through the cooperation of the Interna- 
tional Harvester Company. An analysis of the data showed 
that the intake of pellets was significantly greater than the 
intake of long baled hay in the first trial. In a second trial, 
however, there was no significant difference. No statistically 
significant differences were present in either trial in regard 
to production of 4 percent fat corrected milk or body weight. 

Further research with four cows has shown that the 
ruminating time was essentially the same, although the 
cows ate a full feed of pellets slightly faster than long 
baled hay. 

Unpublished reports on other similar feeding trials, 
in which long hay is compared with the large pellets made 
of long or chopped hay, are very much in agreement with 
the previously reported work. Therefore, on the basis of 
these tests and on previous work with pellets made of finely 
ground forage, a logical conclusion is that, if only pellets 
are fed, two types of pellets are necessary, the coarse large 
type made of chopped or long hay for dairy cows and 
the conventional ground-forage pellets for other livestock. 

Pellets of the proper size, density, and consistency will 
be utilized by the average dairy cow as well as hay in any 
other form. No appreciable increase in production can be 
expected. The feeding of pellets to dairy cows must be 
decided on its advantages in handling, storage, feeding, 
and transportation. 

As yet no research reports have come to our attention on 
feeding beef cattle the large-size forage pellets, although 
there are indications that this is being practiced in a 
limited way. 

The degree of fineness of grinding which causes fat 
depression has not been precisely established as yet, al- 
though there are indications (1) that it is in a range finer 
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than a normal coarse grind. Jones (2) reported only slight 
fat depression in milk from cows fed his ground-hay pellets 
(*16-in. screen). Several months ago farmers were reported 
to be feeding the ground-hay type of pellets with limited or 
no fat depression. In some cases small roughage supple- 
ments of loose hay or silage were given. In one case the 
cattle were actually reaching back and eating the bedding 
in order to get sufficient roughage to compensate for the 
difficulties of a diet of finely ground roughage. Recently, 
however, reports have come to our attention that farmers 
previously reporting satisfactory results in feeding a ration 
in which all of the forage was ground, mixed with concen- 
trates, and pelleted are now experiencing various difficulties 
such as higher rates of feed consumption without higher 
production and excessive weight gain. Considering the early 
nutritional studies of Powell, Loosli, Allen, Stoddard, Tyz- 
nic, and Rodrique (for bibliography see reference 1) these 
developments could be predicted. 


Terminology 

Presently the agricultural engineering profession is con- 
fronted with confusion concerning the terms to use for 
forage crops compressed into semisolid forms of various 
shapes. The word ‘‘pellet’ was first used. However, this 
leaves some confusion as to size and as to whether the forage 
was ground, chopped, or long before forming the pellet. 
The term “wafer” has more recently been used in connec- 
tion with a hay package of long or chopped forage 3 to 
4 in. in diameter and about 1 in. thick. This seems to be a 
fairly good descriptive term for such a form. However, 
it is quite possible that someone may produce another cylin- 
drical form of smaller diameter and greater length, and 
forms similar to a biscuit, coal briquet, or plug tobacco are 
quite possible, and under these conditions the term “‘wafer”’ 
would be quite absurd. For that reason, in this paper the 
compressed form is referred to as a “‘pellet’ to await such 
time as shape and size become standardized. 


Stability of Forage Pellets 

In our research work since 1952 on forage pellets of 
long or chopped hay, we have made many observations on 
the physical characteristics of the pellets produced. 

Forage pellets compressed in a closed cylinder or 
extruded through a tapered tube have a tendency to expand 
as the pressure is released. The expansion takes place pri- 
marily in the direction in which the load was applied. How- 
ever, there is also limited expansion in the diametral direc- 
tion which is probably of little economic importance. On 
the other hand, expansion along the axis of major com- 
pression may be of considerable magnitude even to the 
extent of distintegration of the pellet. 

Although all factors affecting the magnitude of expan- 
sion probably are not known at present, nor what their 
exact relation to expansion is, the following factors appear 
to have an appreciable effect on pellet expansion: 

1 Pressure applied ‘ 

2 Hold time under pressure 
3 Moisture content of the material 
4 Other characteristics of the material itself such as the 

kind of crop, stage of maturity, leafiness, etc. 


High pressure, of course, results in a more dense pellet. 
Expansion of high-pressure pellets over a period of timc 
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. . + Pelleting Developments 


is of about the same magnitude as that of lower-pressure 
pellets. Although some variation has been observed, it was 
not sufficiently consistent to establish a trend as yet. This 
expansion in relation to time is shown by the slope of the 
curves in Fig. 3. The actual density of the individual pellet 
is indicated by the vertical component. 

A longer hold time at a given pressure increases the 
pellet density. Pellets made with the longer hold time 
tend to expand slightly more than those made with the 
shorter hold time, so there is a tendency toward a conver- 
gence. However, even at 1,000 hr of free expansion, the 
longer hold-time pellets were still more dense than the short 
hold-time pellets. Fig. 4 shows this tendency toward con- 
vergence of densities of high moisture pellets. 

Moisture content of the material being pelleted is very 
important. Fairly satisfactory alfalfa pellets can be made 
up to 30 percent moisture. At higher moisture content the 
pellets tend to be less stable, and at 35 to 37 percent mois- 
ture the pellets on drying consistently expand beyond prac- 
tical limits. This is shown in Fig. 5. The density of the 
pellet made at 36 percent moisture dropped rapidly. 

Limited observations indicate that it is necessary to dry 
pellets to a maximum of approximately 20 to 25 percent 
moisture for satisfactory storage. High-density, high-mois- 
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EFFECT OF PRESSURE ON DENSITY AND STABILITY 
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Fig. 3 While there is a definite correlation between pellet density 

and compression pressures, no appreciable correlation has been 

established between pelleting pressure and expansion of the 
pellet after removal from the compression chamber 


EFFECT OF HOLD TIME ON DENSITY AND STABILITY 
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Fig. 4 There is a definite correlation of hold time and pellet 

density. However, pellets formed at a long hold time tend to 

expand slightly faster than those of short hold time. There is a 
tendency toward convergence of density 
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ture pellets stored in open air have shown slightly more 
tendency to mold than pellets of equal moisture but lower 
density. 

It has been reported that difficulty was experienced in 
producing pellets with a field machine when the hay in the 
windrow was above 20 percent moisture. Part of this dis- 
crepancy in apparent maximum allowable moisture may be 
due to the fact that a windrow at an average moisture con- 
tent of 20 percent may have some portions at considerably 
higher moisture as well as some drier portions. Under 
some conditions alfalfa at 25 percent moisture tends to 
deposit gum on the pelleting equipment. 

Minimum moisture is probably of little importance in 
the performance of a field-pelleting machine but may be im- 
portant in stationary machines pelleting artificially dried 
forage. Closed-cylinder pelleting can be carried on at very 
low moisture. Alfalfa at 6 to 8 percent moisture is readily 
pelleted in a closed cylinder, while difficulty was experi- 
enced in this same range in making pellets by forcing the 
forage through a tapered tube (extrusion type), especially 
where considerable brome grass was mixed with the alfalfa. 
Spraying a very small quantity of water on the material 
improved its pelleting qualities. This is a common practice 
with conventional pellet mills. Another interesting obser- 
vation, probably of little practical value, is that snow fall- 
ing on very dry material as it was fed into a pelleting ma- 
chine semed to improve the pelleting qualities. The allow- 
able moisture range for other materials may be quite 
different from alfalfa. 

Almost any material can be pelleted provided it is within 
the proper moisture range, and if the equipment can exert 
sufficient pressure. 

Some materials pellet at much lower pressures than 
others. Alfalfa and clover are quite readily pelleted while 
oat straw is difficult to pellet. Low moisture in the oat straw 
is not necessarily the only factor responsible for the poor 
pelleting characteristics. Oat silage at various stages of dry- 
ness was also difficult to pellet. Grass silage (alfalfa and 
clover), if partially dried, could be pelleted. However, it 
did not seem to pellet as well as ordinary alfalfa and 
clover hay. 

Brome grass does not pellet as readily as alfalfa but is 
more easily pelleted than oat straw or dried oat silage. Ma- 
terials which are difficult to pellet seem to give much more 
trouble in the extrusion-type process of pelleting. The limits 
appear to be much narrower in this process. 
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EFFECT OF MOISTURE CONTENT ON DENSITY AND STABILITY 
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Fig. 5 High moisture content results in less dense pellets (dry 
matter basis) and also in greater expansion of the pellets which 
causes further divergence in density over a period of time. 
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Stability of Pellets in Storage 

Expansion of pellets immediately after being ejected 
from a pelleting machine and for the following few days 
can be very misleading. One year ago we pelleted a quantity 
of mixed alfalfa and brome grass with an extrusion-type 
machine in which a piston forced the forage through a 
tapered tube approximately 4 in. in diameter. The amount 
of material fed to the machine on each stroke of the piston 
formed one pellet approximately one inch thick. Although 
the discharge of the machine appeared to be almost a con- 
tinuous cylinder, there was a definite cleavage plane between 
the individual pellets or wafers. On standing in the open, 
these cleavage planes tended to separate, giving the im- 
pression that the pellets were expanding two to three times 
the original thickness. Most of these pellets were discharged 
from the machine directly into standard burlap bags. They 
were tied and put in storage. Now approximately one 
year later the bags appear to be well filled. However, none 
of the bags has burst, and none of the tying strings has been 
blown off. Thus it appears that, while expansion of pellets 
does take place, it probably is much more extensive if pellets 
are in the open than if the expansion is somewhat restrained, 
such as might be brought about by bagging or storage bins. 


Effect of Rewetting on Pelleting Expansion 

Unrestrained forage pellets expand considerably as a 
result of being water soaked, which led us to think that 
there might be serious consequence due, for instance, to a 
leaky roof on a bin filled with pellets. As a result of an acci- 
dent, several bags of forage pellets were soaked to the 
point where serious spoilage of the pellets took place. The 
bags, however, did not burst and on close observation, it 
appeared that the expansion took place only in areas where 
free expansion was possible. Some pellets became wedge 
shaped instead of having the normal shape of a section of a 
cylinder. Therefore, expansion of rewetted pellets may not 
be serious, although the pelleted forage molds and rots as a 
result of getting wet just like hay in any other form. 


Pelleting Machinery 

Machines for making the small pellets of ground ma- 
terial are standard items of production and are available 
from numerous manufacturers. These machines, while pri- 
marily designed for stationary use, have at times been 
equipped with wheels or mounted on trailers with auxiliary 
equipment such as grinders and coolers to make a portable 
machine. In most cases the maximum portability consisted 
of hauling them to the farm or to the field and then bring- 
ing the material to be pelleted to the machine. They were 
large, heavy, clumsy assemblies and still made the standard 
small ground-hay pellet. 

Recently the Sumner Iron Works has put on the market 
a commercial machine to produce the large pellets made of 
chopped forage. It is available as a stationary machine or 
trailer mounted. However, it is of such weight, size, and 
cost that it should be considered as a machine for a feed 
processor or for a farm of such size that the operation 
would be equivalent to that of a processing plant. 

Many are looking forward to the development of a 
machine for ordinary farm use, and at least two of the major 
implement manufacturers have released limited information 
on experimental portable field-forage pelleting machines. 

There was a great deal of interest in the report(4) by 
May of the International Harvester Company's field pellet- 
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ing machine which will pick up hay from a swath, form 
pellets, and load into a trailing wagon. Limited information 
on an experimental pelleting machine has also been reported 
by McClellan and Callum(5) of the John Deere Ottumwa 
Works. Other manufacturers have experimental equipment 
about which no information has been officially released as yet. 

The fact that machinery to make large pellets of chopped 
and long hay is now heavy, expensive, and of limited ca- 
pacity is, of course, frustrating both to the engineers and to 
the farmer who would like to buy a machine for next year’s 
crop. However, we need to consider how long the stationary 
hay press was in development and how long it took to get a 
self-tying field baler. The field forage harvester required 
about 10 years from the first experimental model to the first 
commercial machines, and many of us remember some very 
heavy and clumsy tractors with a maximum of two forward 
speeds both of which were slow. 

One factor in favor of more rapid development in 
forage-pelleting equipment is the demand there seems to 
be for such a machine, even before it exists, and it is only 
within the last year that we have had extensive feeding 
trials sufficient to prove that the pellets we wanted to make 
were actually desirable as a dairy cattle feed. 

The cooperation of equipment manufacturers who have 
devoted research engineering talent and funds to develop- 
ing pilot machines for providing forage pellets for the feed- 
ing tests going on across the country in college laboratories 
is much appreciated 


References 


1 Bruhn, H. D. Engineering problems in pelletized feeds. 
AGRICULTURAL ENGINEERING, 38, 522-525, 1957. 


2 Jones, I. R., Magill, B. F. and Petersen, R. G. Baled, 
wafered, and pelleted hay. Agric. Exp. Station, Oregon State Col- 
lege, Corvallis, May 1958. 

3 Bringe, A. N., Niedermeier, R. P., Larsen, H. J. and Bruhn, 
H. D. Comparison of long-hay large pellets and field-baled legume 


hay for dairy cows. Report given at meeting of Am. Soc. Animal 
Prod., Chicago, November 28, 1958. 


4 May, P. L. Hay pelletizing. Paper presented at meeting of 
the Chicago Section, Am. Soc. Agric. Engr., Sept., 1958. 


5 McClellan, M. E. and Callum, C. L. Developments in for- 
age harvesting. Paper given at National Farm Construction and 
Industrial Machinery Meeting, Soc. Automotive Engr., Milwaukee, 
Sept. 1958. 


. . . Tractor Transmission 
(Continued from page 203) 


make the steps between ratio changes greater and make 
power shifting more difficult. On the other hand, the ten 
speeds seem to be very satisfactory for all field work. The 
entire range of speeds can be moved up or down by chang- 
ing the fixed ratio in the last planetary set. The low speeds 
have been a big advantage in power take-off work. 


Summary 

The purpose of this paper is to give a general overall 
picture of a new transmission. There are many specific 
characteristics and many development phases that have not 
been mentioned. Such problems as clutch clearance, facing 
material, clutch-engagement characteristics, material selec- 
tion and heat-treat, torsional vibration, no-load friction, 
and oil specifications have not been discussed. Finally, the 
authors would say that the design specifications have been 
satisfied and that the tractor user will benefit in more work 
done and with less effort on the part of the operator. 
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Fig. 1 Cutting flat sloped ditches with tractor and scraper for 
pasture land and utilizing earth for forming the area, Ben Hur, La. 


Irwin L. Saveson 
Fellow ASAE 


HE presence of ponded water in pockets on land after 
heavy rains is indicative of an unsmooth surface which 
takes its toll in lowered crop production. The pri- 
mary purpose of forming and smoothing land is to provide 
a uniform land surface that will facilitate an even movement 
of surface water over the entire fill. The practice was de- 
veloped in the arid section of the United States to assist in 
the application of irrigation water, and it is moving to the 
humid section of the country to facilitate removal of excess 
rainfall by surface drainage, especially in Louisiana, where 
the annual rainfall is very high, ranging from 55 to 60 in. 
Research work was started in Louisiana in 1946. This 
modification of land forming, called in the sugar-cane area 
“turtlebacking,” is becoming more popular on sugar 
plantations. 


Recently a modification of turtlebacking has been used 
in the cotton and general crop section of the Louisiana Delta. 
Under these conditions, it facilitates both the application 
and removal of surface water for irrigation and drainage. 
Agricultural workers have used the principles and tech- 
niques developed in the arid section of the United States in 
forming and smoothing land since there was little informa- 
tion available for the humid areas, but due to climate, crops, 
topography, and soils, have found it necessary to modify 
them to meet conditions of the humid area. 


Preparation for Forming the Land 

The idle period for cropland is also the wet season of 
the year, with the exception of sugar cane. Farmers are thus 
induced to try to form the land when it is wet, which in 
most instances damages the land. Experience has shown it 
to be more desirable to leave the land out of crops for a sea- 
son, then forming it during dry periods after adequate dis- 
posal of crop residues. Considerable machine time and effort 
has been wasted in trying to form and smooth land under 
trashy conditions. 


Paper presented at a meeting of the Southeast Section of the 
American Society of Agricultural Engineers at Birmingham, Ala., 
February, 1957. 

The author—IRwiIN L. SAVESON—is project administrator, soil 
and water conservation research division (ARS), U.S. Department 
of Agriculture. 
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Land 
Forming 
for 
Drainage 


The practice of smoothing and shaping land 


to facilitate the removal of excess rainfall 


The first step in preparing land for forming is to dis- 
pose of the crop residues by plowing them under, allowing 
sufficient time for them to decompose before starting the 
forming operations. In the meantime, volunteer vegetation 
is kept under control by disking. The area is generally 
floated or dragged to remove the rows and implement scars 
and to firm the area as much as possible. 

Farming operations in disposing of trash and controlling 
vegetation leaves the earth in a fluffy condition. This must 
be considered in making the earth-moving calculations, since 
a fluffy soil condition in many instances lessens efficiency, 
for the reason that earth-moving equipment operates better 
on a firm than on a loosened soil. 


Forming the Land 


Land forming to improve drainage in Louisiana can be 
divided into three classes: sugar cane land, pasture land, 
and general cropland. 

Sugar cane land is divided into cuts from 150 to 250 ft 
wide and approximately 1,000 ft long, bounded by a drain- 
age ditch on each side and a headland across each end. The 
ditches and crop rows run parallel to the main slope of the 
land. A sugar cane cut is generally formed with the crown 
(not less than 0.3 per 100 ft) similar to a highway. Where 
there is side fall to the field, the cuts can be formed in a 
plane sloping from ditch to ditch. Since the sugar cane cut 
is narrow and the earth-moving distance is generally short, 
an experienced operator can generally grade them by eye 
with a few indicator points. Only a few differential levels 
need to be taken to establish these points. Bulldozers are 
the most efficient equipment in forming the land since the 
earth-moving distance is short. The first step is to move 
the earth deposited on the headlands by the implements 
leaving the ground to the depressions formed where the 
implements enter the ground. The earth along the ditches 
is moved towards the center of the cut and distributed to 
form the required shape. Normally there is sufficient earth 
for forming the sugar cane cuts, but, if not, additional earth 
is transported to the cut by scrapers from outlet channel 
spoil. After forming, the area is smoothed by a land leveler 
or motor grader. Differential levels are again taken after 
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Fig. 2 (Left) Smoothing pasture after cutting ditches and forming with land leveler and tractor * Fig. 3 (Right) Seeding pasture 
crea after forming and smoothing, Ben Hur, La. 


smoothing to check the adequacy of the forming. The cost 
of the work is approximately $45 per acre and in most 
instances the cost is liquidated by the increased crop yield oe oe — 
(5.81 standard tons of cane) secured the first season after 3 
forming. 

Pasture land is generally formed into beds or corruga- 
tions with a limited amount of surveying and staking. In 
most instances the beds or corrugations are approximately 
60 ft wide. Each bed has a flat-sloped ditch (6:1) on each 
side which blends into the bed or the corrugations to facili- 
tate mowing. The motor grader is used for cutting the 
ditches and casting the earth to the center to form the beds. 
In some instances where the topography is undulating, the 
motor grader is used as a dozer to move the earth into depres- Fig. 4 Forming general cropland with tractor and scraper, 
sions. After forming, little smoothing is required since most Newellton, La. 
of it is done during the forming operation. Costs on this 
type of work vary considerably and are reported from $15 
to $60 per acre. There is very little data available on the 
increased benefits of forming pastures, but in most instances 
drainage is required to establish the pasture and land- =e 7 wn ee 
owners report an increased carrying capacity for formed A 5a —- 
pastures. 

The forming of general cropland requires more survey- 
ing and staking than sugar cane or pasture land since it 
consists of large areas. It will require a topographic map 
for earth-moving design and calculations. The topography 
of the area is mapped by using a grid-type survey. Stakes are ‘a eo 
set on 100-ft stations (grid corners). The staking isdone by J per - 
chaining a double base line in each direction across the 7 
field. Each double base line is perpendicular to the other. 
The other stakes for establishing the rest of the grid corners 
are located by sighting on each of the double base lines. 
Levels are taken to the closest 0.05 ft at each stake in refer- 
ence to a bench mark. 

The level information is plotted on cross-section paper. 
In most instances it is desirable to sketch in the contours of 
the area on an interval of 0.2 ft. From the survey informa- 
tion the center point of the field, average elevation, and 
most suitable grade are determined for the area. The most 
suitable grade can be calculated by the method of least 
squares(5)*. For irregular-shaped areas the method is quite 
complicated, but it can be applied to the rectangular part 
of the area used as a guide to determine the most suit- 


(Continued on page 213) 
*Numbers in parentheses refer to the appended references. 


Fig. 6. (Right) Smoothing sugar cane cut tie: SB eye Oo 
after forming with bull-dozer, Port Allen, La. Tay ted 
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Fig. 1 Exterior view of 4-pen hog 
houses. Inner nine units were used 
for housing animals. Units at each 
end were for exposure control 


Swine Growth and Efficiency . . . 


in a Naturally Varying Environment 


T. E. Hazen, N. H. Curry, 


Assoc. Member ASAE Member ASAE 


and H. Giese 


Fellow ASAE 


required to house them under controlled conditions 

might appear to make confinement rearing systems 
both expensive and unnecessary. However, present data 
indicate that here is a phase of swine production where 
partial control can yield high returns. Much good work 
has been accomplished in the psychrometric laboratory (1) * 
at Davis, Calif., under controlled conditions with small 
numbers of animals. The work reported here extends this 
information to naturally varying environment within the 
growing-finishing stage. 


Ts: general hardiness of hogs and the larger areas 


Experimental Tests 

Our experiments were designed with two major objec- 
tives: (a) to determine what measurable physical factors 
have the greatest influence on swine growth, and (4) to 
counteract economically, if possible, lack of proper environ- 
ment with improved nutrition. Work to date has been 
primarily under objective (a) using rations prepared by the 
Swine Nutrition Section, Animal Husbandry Department, 
Iowa Agricultural Experiment Station. Rations, formulated 
on established nutritional needs according to animal weight, 
are given in Table 1. 

Studies were conducted during the summer of 1955, 
1956, and 1957, and during the winter of 1955-56. 
Physiological characteristics of swine indicated the most 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Santa Barbara, Calif., June 1958, on a 
program arranged by the Farm Structures Division and approved as 
Paper No. J-3508 of the Iowa Agricultural and Home Economics 
Experiment Station, Ames, lowa. Project No. 1244. 

The authors — T. E. Hazen, N. H. Curry and H. GIgsE — are, 
respectively, associate professor, professor, and professor of agricul- 
tural engineering, lowa Agricultural Experiment Station. 

Acknowledgment; The authors express their appreciation to the 
Reynolds Metal Co., Louisville, Ky., and Dr. Damon Catron and 
his staff of animal husbandry, lowa State College, for their fine 
cooperation in this study. 


*Numbers in parentheses refer to the appended references. 
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In the trend toward confinement-rearing systems, 
effects of environment on swine growth and feed 
efficiency must be determined before engineers can 
coordinate building design and capital investment 


severe reaction to hot weather should occur with animals 
of 100 lb and over, and to cold weather with animals under 
100 lb. Therefore, heavy pigs were used whenever possible 
in summer tests and light pigs in the winter test. Physical 
environment conditions within the houses were allowed to 
vary normally with outside weather for each test period. 
Uniformity in all management respects was practiced. 

The nine windowless 4-pen houses (Figs. 1 and 2) 
were identical except for the covering material: three 
covered with aluminum, three with galvanized steel, and 
three with wood siding and asphalt shingle roof. Charac- 
teristics of these coverings indicated three levels of environ- 
ment should be obtained. 


Animal weight and feed consumed were recorded at 
two-week intervals during the first summer and winter tests 
but the programming was changed to weigh weekly during 
the second and third summer. It was found from the first 
summer test that animal and feed weights during the first 
two weeks of a test were inconsistent with following data, 
probably due to reacclimatization of the test animals. This 


TABLE 1— EXPERIMENTAL RATIONS 


(14 percent protein used for young pigs in winter test and summer 
1957. Otherwise 12 percent to 150 lb and 10 percent from 150 
pounds to market weight) 


Basal ration (including 


percent protein) 14 percent 12 percent 10 percent 


Green yellow corn 79. F 9 
Dehydrated alfalfa 
Meat and bone scraps 
Fish solubles 
Soybean oil meal 
Calcium carbonate 
Dicalcium phosphate 
lodized salt 

Trace minerals 
Lederle 2-4-9C 
Lederle aurofac 10 
Lederle profactor B 
Vitamin D, (142F) 
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ws 


CORR NN KE 


eeoscs 
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0.05 0.05 0.05 
0.25 gm/100 0.25 gm/100 0.25 gm/100 
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OTHER PENS & ROOF 
OMITTED FOR CLARITY 


meant that for an eight-week test period, only three points 
remained that could be used reliably to compare environ- 
mental factors with efficiency in growth. Weekly weighing, 
after permitting the elimination of data for the first week, 
produced seven points for comparison. 

Thermocouples connected to a multipoint potentiometer 
were installed for continuous recording of air temperature, 
water temperature, and surface temperature of the covering 
materials. Hygrothermographs recorded relative humidity. 
A Hardy Dermal Radiometer was used for surveys of 
thermal radiation inside the houses. Additional instruments 
measured the solar radiation, outside air temperature and 
wind velocity. Most of these instruments were of the re- 
cording type. 


Results 

Data consistently showed that, of the measurements 
taken, average air temperature at the hog level for the test 
period was a good overall measure of environmental influ- 
ence. Because air temperatures can be easily obtained and 
easily understood by swine producers, comparisons were, 
therefore, made with average (mean) temperature at the 
hog level. A summary of rate of gain, feed conversion, 
efficiency, and average air temperature at the hog level 
within each building type is presented in Table 2. 

To justify use of air temperature as a base méasurement, 
rate of gain and feed efficiency were also compared with 
measurements of equivalent radiant temperature (thermal 
radiation) and average effective saturated temperature (a 
measure of relative humidity and dry-bulb temperature) for 
the summer of 1955. Plots (Fig. 3) indicated the same 
general pattern as for average daily air temperature, sug- 
gesting the latter measurement to be a composite of these 


Fig. 3 Comparison of inside average tem- 
perature. Aluminum houses — summer 1955 
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and other physical factors. Correlations designed to clim- 
inate age and hereditary effects on these data confirmed this 
assumption. A low correlation was found between all 
measurements and feed efficiency. A highly significant 
correlation existed between average air temperature and 
daily gain. A lower correlation existed between average 
daily gain and other physical measurements. The correla- 
tion between daily gain and radiant temperature was only 
slightly less than significant, showing this to be the next 
largest single contributor. The coupling of a high correla- 
tion of temperature with daily gain and a low correlation 
with feed efficiency suggests that loss in production etii- 
ciency was largely the result of a reduction in appetite. 

In summer tests, significant differences were found in 
both feed efficiency and average daily gain between animals 


TABLE 2—SUMMARY OF RESULTS 
Breeding: Poland China X Landrace X Duroc 
Design: Randomized block, 3 treatments with 3 houses per treatment. 


Test period House type No. of animals weight, lb 
Aluminum 114.1 
Summer 1955 Steel 72 115: 
Wood 112.4 
Aluminum 51.4 
Winter 1955-56 Steel 144 51.4 
Wood 51.2 
Aluminum 108.9 
Summer 1956 Steel 72 108.9 
Wood 109.4 
Aluminum 81.6 
Summer 1957 Steel 108 82.7 
Wood 83.1 
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Avg initial 


Avg final Avg |b feed Average 


Avg daily 
weight, lb gain, lb per lb gain temp., F 
217 1.82 3.85 80.8 
208.1 1.63 4.00 83.5 
206.5 1.70 3.95 82.4 
156.6 1.69 3.46 35.3 
S75 1.71 3.46 35.8 
159.7 1.73 3.38 40.7 
210.3 1.79 3.92 80.6 
206.8 1.71 4.03 82.2 
216.2 1.86 3.96 80.4 
152.0 1.69 3.51 82.5 
149.0 1.60 3.47 84.8 
149.5 1.59 3.46 84.8 
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. . . Swine Growth 


00 [ 


TEMPERATURE - °F 


SOLAR 
NTENSITY (HORIZONTAL 
SURFACE ) 


SOLAR INTENSITY - BTU/HR-FT2 


TIME OF DAY 


Fig. 4 Inside average air temperature by house type, outside air 
temperature, and solar intensity for July 30, 1955 


housed in the aluminum units and those housed in the steel 
units where the temperatures were, respectively, the lowest 
and the highest. At first a little better agreement was ob- 
tained when comparing these data with that of the Uni- 
versity of California if the average daytime air temperature 
(air temperature from sunup <o sundown) was used. Some 
justification might be found for this in that the nighttime 
air temperatures were almost identical for all nine buildings 
(Fig. 4). Data obtained in 1956 and 1957 did not confirm 
this assumption, and in fact, indicated a more reliable agree- 
ment between average daily temperatures (where the night- 
time temperatures were included) and animal response. 

Time is a factor in thermal stress — if an extremely hot 
day is followed by a cool night, the overall effect is less 
than could be anticipated from average daytime tempera- 
ture only. For example, the mean daytime temperature for 
the summer of 1956 was about the same as for 1955, with 
1956 being characterized by short, frequent, hot spells with 
cool nights. In 1955, abnormally hot weather was confined 
to a continuous three-week period. The average daily tem- 
perature in 1956 was slightly cooler than in 1955. 

Visual observations indicated that high-temperature 
stress must be prolonged for two or more days before there 
was loss in production efficiency. One day of high tempera- 
tures did not cause much change in activity or in feed con- 
sumed. Polypnea, with 180 respirations per minute, was 
common during the heat of the day when temperatures rose 
to between 95 and 105 F. Rates dropped to between 20 
and 60 respirations per minute during the night. Since air 
velocity was confined to that necessary for odor and mois- 
ture removal — less than 100 fpm — little loss of heat could 
occur by convection. Hogs would wet their bodies with 
liquids from waterers and body wastes and lie prone during 
hot days. Practically all feeding was done at night. 

In 1957, artificial heat was added equally to all build- 
ings, elevating the mean air temperature at the hog level 
approximately 3 F. Again results of this study show an 
advantage for lower air temperatures. 

Averaging the results of all three summers (Fig. 5), 
approximately an additional 0.05 Ib of feed per lb of gain 
is required and a loss in rate of gain of approximately 0.05 
lb per pig per day is obtained for every degree F of average 
daily temperature rise within the 80-85 deg range of these 
tests. Because of the narrow temperature range, projection 
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Fig. 5 Average of daily gains for all summer tests 


of such data could be greatly in error — but the qualitative 
trend is definitely significant. It is entirely possible that 
changes in air motion and limited access to water for wet- 
ting the body surface could alter the apparent critical aver- 
age temperature (in these tests found to be approximately 
80 F) above which a marked reduction in production effi- 
ciency would occur. 

Data for all three summers were combined for statistical 
analysis. Analysis of variance of average daily gain and feed 
efficiency and analysis of covariance of average daily gain 
and feed efficiency with average daily temperature were 
made. Statistical significance at the 5 percent level was 
found between both daily gain and feed efficiency and the 
average daily air temperature, with results favoring the 
lower temperatures obtained in the aluminum buildings. 
Statistical analysis again indicated that average daily air 
temperature at the hog level was an extremely good index 
of performance. When the temperature effect was removed, 
all replications showed nearly identical animal gain and 
feed efficiency. This suggests that further tests to deter- 
mine animal response to environment can be based on aver- 
age daily air temperature, independent of the enveloping 
material. In other words, by establishing the effect of a 
particular environment on growth, any building which pro- 
vides this environment should result in equal animal response. 

Data from the winter of 1955-56 showed an advantage 
in both feed efficiency and growth rate for the animals 
housed in the wood-covered units. Animals were bedded 
with straw but there was considerable huddling and shiver- 
ing during the early part of the test. However, no indica- 
tion of this apparent discomfort was evident in gains or 
feed conversion. Although average daily temperature differ- 
ences between the wood- and metal-covered units were al- 
most two and a half times (Table 2) that of the widest 
spread found in any of the three summer tests, there was 
not as great a difference in animal response. The aluminum 
and steel units, where almost identical temperature readings 
were recorded, showed almost identical animal response. 
The results of this winter study and those of the summer 
of 1957 involving animals of comparable weight showed 
reasonably good gains and feed efficiency for the weight 
range of animals involved. Neither test resulted in severe 
stress. These data also suggest that young growing-finishing 
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swine are less severely affected by cold weather — when 
protected from wind and wet — than heavier animals are by 
high temperatures. 

An economic projection of the averaged results of the 
summer tests in terms of feed savings accompanying a slight 
decline in air temperature would represent an estimated $4 
million annually per degree drop in Iowa alone. The 
difference between high and low groups obtained through 
a selection of skin materials of basically equal cost is of 
comparable economic magnitude with major nutritional 
advances. This provides an insight into what might be 
gained economically by wisely engineered design of con- 
trolled production units. 


Summary of Findings 

Average air temperature at the hog level is a reliable 
index of growth rate in growing-finishing swine produced 
in confinement. In the mean temperature range of 35-40 
deg, young growing-finishing swine are not severely re- 
tarded when protected from wind and wet. Heavier swine 
(over 100 Ib) raised in confinement showed a drop in daily 
gain and feed efficiency of 0.05 lb per day and 0.05 lb feed 
per lb gain respectively for each degree F of average tem- 
perature rise in the range of 80-85 F tested. Summer pro- 
duction rates with growing-finishing swine, in the range 
tested and under naturally varying conditions, are similar 
to those under constant temperature conditions when the 
average air temperature at the hog level is equal to that 
under the constant temperature condition. 
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. . . Land Forming 
(Continued from page 209) 


able grade. This procedure will of course require some 
adjustment. 


Some engineers use the contour map and establish the 
grade by inspection, later adjusting it to meet the cut-and-fill 
requirements for forming the area. After determining the 
grade, the cuts and fills are computed, making allowance for 
shrinkage. The term “‘shrinkage”’ refers to the settlement of 
an area by machines operating over it. For most fields the 
shrinkage varies from 0.04 to 0.10 ft. 


The yardage to be moved is computed from the cal- 
culated cuts and fills. On an average field a 60:40 cut-fill 
ratio will balance the yardage; however, considerable ex- 
perience in the area is required to estimate the proper cut 
and fill ratio. The cuts and fills are marked on the stakes. 
Generally the fill stakes are marked in blue and the cut 
stakes in red. A mark is placed on the side of the stake 
indicating the point of fill or cut. This mark is established 
by using a level and rod, the elevation being referenced 
to the previously established bench mark. Some operators 
prefer that the earth be removed around the cut stake and 
the actual point of cut marked. Others prefer to have the 
stakes marked a constant height above the points in order 
to clear the surface of the ground. Where the earth is firm 
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and the levels were taken at each stake the cuts and fills can 
be established by measuring from the ground surface; how- 
ever, it is more desirable to establish them by rod and level 
from a bench mark. 

Before starting earth-moving, it is desirable to prepare 
a sketch map showing the cut and fill areas and the move- 
ment of the earth. This is of considerable help to the op- 
erator, in many instances saving a considerable amount of 
machine time. Scrapers are generally used to form the land 
after the cut and fill stakes are set. The areas are worked in 
lanes and the stakes are left on islands until the forming 
work is completed. Most of the forming work should be 
done within 0.05 ft. After forming, the stakes are removed 
and the area is then smoothed with a land leveler, which will 
remove the islands left after the forming operations, correct- 
ing in most instances any discrepancies beyond the 0.05 ft 
tolerance allowed for forming operations. The area is then 
checked for agreement between final grade and planned 
grade. A number of different types of earth-moving scrap- 
ers, land levelers, etc., are being offered in the delta section 
of Louisiana. Most of them are doing a good job if they 
are operated by an experienced operator and are properly 
adjusted. 

In the delta section of the state, soil moisture and texture 
are not uniform thus complicating the earth-moving opera- 
tion. In the cut areas, scrapers are difficult to hold, in many 
instances overcutting, which necessitates refilling the area. 
The moist areas are rubbery. In the smoothing operation the 
land levelers with cross blades often only depress the high 
points without removing them, leaving a knoll which inter- 
feres with the movement of water. There is need for some 
machine development work to correct this situation. 


There is a wide variation in the amount of yardage re- 
quired to form Louisiana delta lands. It ranges from 125 
to 450 cu yd per acre. Average haul distance is approxi- 
mately 400 ft. In some instances it is 1,000 ft, but this is 
uncommon. The cost of grading ranges from 18 to 25¢ per 


yard, with the higher cost being on areas with light cuts 
and fills. 


Ripping the area after smoothing to remove the com- 
paction caused by the earth-moving machines is desirable. 
These machines increase the bulk density of the fill areas by 
approximately 0.10 grams per centimeter (approximately 
6% lb per cu ft). It is also desirable to rip the area for 
blending of the fill with the original soil and thus lessen the 
crop retardation in the fill areas. A heavy field cultivator 
with flexible chisel shanks is a good tool for this operation. 


No definite research results are available on the amount 
of increased yields to be expected by forming general 
cropland since it is difficult to install a field experiment that 
can be analyzed statistically. Where yield records are avail- 
able, there has been a definite trend to even up the produc- 
tion over the entire fields. 
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Streambank 
Stabilization 


Leon F. Silberberger 


Use of 
nation 


HE major streambank control measures that have been 
used on the Buffalo Creek flood prevention project 
during the past ten years are discussed in this paper. 

The U.S. Department of Agriculture undertook a de- 
tailed survey of the flood and erosion conditions on Buffalo 
Creek Watershed in 1938 under the authority of the Flood 
Control Act of 1936. The survey appraised the nature and 
extent of damage from floods, erosion, and sediment. On 
the basis of this survey, a watershed improvement program 
was developed including soil and water conservation on all 
watershed lands and treatment of submarginal lands recom- 
mended for non-federal public purchase. The recommended 
program was approved by the 78th Congress, Public Law 
534, December 22, 1944. Specific approval for the stream- 
bank stabilization work was approved by an amendment in 
1946. The Secretary of Agriculture assigned responsibilities 
for installing this work to the Soil Conservation Service. 

Buffalo Creek is approximately 50 miles long and drains 
an area of 437 square miles including 21 square miles in 
the City of Buffalo where the creek drains into Lake Erie. 
The two main tributaries are Cazenovia Creek and Cayuga 
Creek. 

Approximately 80 percent of the basin is in the upland 
region of the Allegheny plateau. The remaining 20 percent 
is in the Ontario lowlands on the lake plain. The elevation 
ranges from 571 ft above sea level at Lake Erie to 
1940 ft in the hilly region in the southeastern portion of 
the watershed. 

Soils in the watershed range from well-drained glacial 
till and outwash soils, which favor rapid absorption, to 
permanently wet glacial till soils which have little capacity 
for infiltration. The watershed has a fairly uniform average 
precipitation throughout the year ranging from 30 to 36 in. 
The rainfall is greater in the headwaters than at lower 
elevations. 

Floods may occur on the watershed at any season. Rec- 
ords show, however, that most of the floods occur in the 
spring and are caused by rapid thawing of snow cover 
alone or in combination with rainfall. Ice jams at bends 
and in constricted reaches cause overland flooding both 
above and below the jams. Overbank flooding in the spring 
seldom lasts more than one or two days. Floods in the 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1958, on a 
program arranged by the Soil and Water Division. 

The author— LEON F. SILBERBERGER— is state conservation 
engineer, Soil Conservation Service, U. S. Department of Agriculture. 
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Fig. 1 Typical riprap section 


rock revetment for bank protection in combi- 
with vegetation as an engineering material 


summer are caused by excessive or prolonged rainfall when 
infiltration is inadequate to reduce runoff to channel ca- 
pacities. Summer floods are usually out of banks only a 
few hours. 

The main justification for the streambank control pro- 
gram is based on sedimentation damages in Buffalo Harbor. 
Records of maintenance dredging costs indicated average 
annual figures in excess of $150,000. 


The major sources of erosion in the watershed are 
streambank erosion and sheet erosion. A review report pre- 
pared by the Soil Conservation Service in 1955 indicated 
that 53 percent of the sediment entering Buffalo Harbor 
originated from streambank erosion and 47 percent from 
sheet erosion. 

Streambank-control operations were started in the fall of 
1949. Over thirty miles of stream channel has received bank 
stabilization measures, and approximately twenty miles 
remain to be completed. 


Easements and rights of way for installation of stream- 
bank control measures are provided by the joint board of 
the Erie and Wyoming soil conservation districts. 

This paper will review the major streambank stabiliza- 
tion measures which appear to be working successfully on 
the Buffalo Creek project. 

Rock revetment is the principal type of bank protection 
that has been used. This method consists of streambank 
sloping and the placement of a heavy rock toe at the base 
of the slope and rock riprap on the slope. The eroding 
banks are first sloped to a 2-to-1 slope. A heavy rock toe is 
placed in a trench excavated to a minimum of 2 ft below 
existing stream channel bottom. The bottom of this toe 
trench follows the talweg profile (line joining points of 
greatest depth in successive cross sections). This heavy toe 
insures stability of the riprap by preventing undercutting of 
the bank. Experience has shown that the stream cuts deeper 
next to the base of the riprap on concave bends. Riprap is 
placed against the slope from the toe up to a line which 
approximates the annual flood height (Fig.1). Factors 
influencing the design height of the riprap in addition to the 
annual flood were degree of curvature of the bends, erodi- 
bility of the bank material, and the importance of the bank 
segment being stabilized to the total stream reach being 
protected. The bank area above the riprap is planted with 
vegetation. 


The major portion of the riprap has been 
placed” 


“machine 
and includes a small amount of hand work. A. 
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Fig. 2 Embankment bench method of protecting high banks 


power crane equipped with a clamshell bucket has been 
found by contractors to be well adapted to this work. The 
clamshell bucket will handle quarry run rock very effectively. 
It enables the operators to sort the rock which is delivered 
to the site by truck. The larger rock is taken from the 
dumped piles first and placed in the toe trench. The re- 
maining rock is then picked up and grades well into a 12-in. 
layer of riprap. The fines or small rock particles are dumped 
on the rock layer last and help chink the rock layer into place. 

The toe trench is excavated by the power crane equipped 
with the clamshell bucket. This enables the machine to dig 
and fill the toe trench with rock as it proceeds along the 
bank. A skilled operator can be expected to place well over 
100 lineal feet of toe trench and riprap bank averaging 150 
sq yd in an 8-hr day. 

The major part of the bank sloping has been accom- 
plished with the power crane equipped with dragline bucket. 
The machine is operated close to the bank and moves 
parallel to the bank. The bucket is dragged diagonally 
across the bank in the sloping operation. 


A different approach has been used for placing riprap 
revetment in the protection of high eroding banks. Many 
eroding banks in the Buffalo Creek watershed exceed 60 ft 
in height. Obviously it would not be practical to slope banks 
of this size. Two methods have been used in the case of 
high banks—the embankment-bench method (Fig. 2) and 
the excavated-bench method (Fig. 3). 

The embankment bench method includes the placement 
of a gravel bench along the base of the eroding bank. The 
elevation of the bench is set not lower than the height of the 
opposite bank and, where practicable, 1 to 2 ft higher. This 
gravel bench provides drainage at the base of the bank and 
a stable fill to support the riprap. It provides a working 
space for the power crane and a storage area for riprap stone. 


The use of the embankment bench requires that the con- 
vex side (low bank) of the channel be excavated to com- 
pensate for the reduction in area taken by the bench projec- 
tion. The high bank is left to slough down on the prepared 
bench until it has established a slope that is stable enough 
to be planted. 


The excavated bench method is used in similar situa- 
tions to the embankment bench. This method neither re- 
quires the securing of gravel fill material nor the enlarging 
of the channel to compensate for a jutting bench as in the 
latter case. This method would not be used where the con- 
formation of the bank was such that it required unreasonable 
quantities of excavation to form the bench. It also requires 
an area suitable for spoiling the excavated material. 

The decision as to which one of the two bench methods 
to use was based on the inherent adaptability of each 
method, the accessibility of the area to equipment, and the 
availability of gravel materials. The gravel bench is vulner- 
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Fig. 3 Excavated bench method of protecting high banks 
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Fig. 4 Stabilizing toe rock with grouted steel bars 


able to flood damage during construction until the riprap 
is in place. Both methods have been equally effective after 
installation. 

Diversion ditches have been used above the high bank 
to divert surface water runoff where conditions were such 
that these flows would erode the bench. The flow from 
springs in these banks has been controlled by piping the flow 
directly into the stream channel. 

Experience on Buffalo Creek has not indicated the need 
for a gravel blanket under the riprap except where bank 
material is fine glacial till or clay. The quarry-run limestone 
rock used for riprap is well graded so that sufficient fines 
(spalls) are available to lay a very compact revetment. The 
riprap has few openings which expose the bank material to 
erosion. The majority of the embankment slopes are made 
with gravel from the stream and therefore provide an ideal 
base for the riprap. 

Lengthy segments of the channels in the middle and 
lower reaches of Buffalo Creek have beds of shale. This 
condition presented the problem of how to tic the toe of the 
riprap to the bed. The movement of ice and debris in addi- 
tion to the forces of the flood flows against these banks makes 
the toe section particularly vulnerable to damage. The toe 
of the riprap, like the foundation of a building, must be 
stable if the revetment structure is to remain effective. The 
toe is subject to the forces of the flood water and the debris 
that it carries. The debris coming from the watershed dur- 
ing one of the storms was so heavy that boats were held out 
of Buffalo Harbor until the debris mass could pass out into 
the lake. 

Several methods of stabilizing the toe section of the rip 
rap to the shale bed of stream have been used. These in 
clude excavating the toe using pneumatic chippers, blasting 
a toe section using a poured concrete curb, and building 
up an extra large toe section with stone. 

It should be pointed out that the shale bed, while it is 
very stable, does erode at varying degrees depending upon 
its structure. In some segments of the channel, the shalc 
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. . . Streambank Stabilization 


breaks up into small flakes when it is exposed to the air while 
in other segments of the channel it is very stable. For this 
reason, it was necessary to devise some type of toe anchor 
that would remain effective under the eroding bed condi- 
tions. Two methods are presently being used to accomplish 
this. One method used is No. 8 steel reinforcing rods, 3 
ft in length, grouted in drilled holes, approximately 2 ft in 
depth. The use of this method required that the large stones 
be placed along the outer edge of the toe and that the rods 
be placed at random in position against the rocks that ap- 
peared to be the key stones (Fig. 4). An inspection of 
banks where these rods have been used has indicated the 
magnitude of the forces which occur when flood-borne ma- 
terials strike the base of bank work. A recent inspection 
of work where rods had been installed showed that many of 
the rods were bent as much as 45 deg from their vertical 
position. 
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Fig. 5 Installation of concrete toe blocks 


iF 
i Le ° 


Fig. 6 Detail of precast concrete footer 
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Fig. 7 Grade control sill 


The other method now being used to hold the toe sec- 
tion in place is through the use of precast concrete blocks. 
The present design (Figs. 5 and 6) consists of a precast 
block, 12 in. square and 5 ft long. Reinforcing steel loops 
protrude from each end of the block for a distance of 12 in. 
These steel loops are utilized in handling the blocks using a 
two-hook sling from a power crane. No. 8 steel reinforcing 
rods 3 ft long are placed in drilled holes in the rock bed and 
grouted in place on 6 ft 6 in. centers. The precast blocks are 
placed into position by the power crane so that the steel 
loops fit over the grouted bars. Succeeding blocks are placed 
so that the end loops overlap over the bars. In places where 
the channel bed was uneven, the steel loops were bent as 
the blocks were placed so that they hooked to the vertical 
bars. In placing the riprap stone, a wood plank was placed 
over the section of concrete blocks so that stones that 
dropped from the bucket against the block did not cause 
damage. It can be seen that these toe blocks are quite flex- 
ible, being free to settle should the bed erode and shift 
within the loop space along either axis of the block. 

Channel cutoffs have been used in a few instances where 
the cost of cutting a new channel and protecting with rip- 
rap has been less or no greater than protecting the existing 
channel and where the use of the cutoff will improve the 
hydraulic characteristics of the stream. Thorough study of 
channel cutoffs is necessary due to the increase in channel 
slope that occurs due to shortening of the channel reach. In 
order to control possible degradation that might take place 
where channel changes were made, cross stabilizers or sills 
were used (Fig. 7). The use of these sills can best be illus- 
trated by describing one of the more intensive installations 
where they were used. 

The cutoff known as the “'Earsing Job” was one of the 
larger cutoffs on the Buffalo Creek Project. This job in- 
volved cutting through a large oxbow to give better channel 
alignment so that more permanent protection from the rip- 
rap revetment might be secured. The original channel was 
4680 ft in length with grade of 0.00111. The cut-off chan- 
nel was 2300 ft with grade of 0.00222. The channel section 
used was a trapezoidal section with a 130-ft base width. 
Five sills were installed (Fig. 7). The distances between the 
sills, the top of each being installed at channel grade, are 
No. 1 to No. 2, 403 ft; No. 2 to No. 3, 334 ft; No. 3 to 
No. 4, 403 ft; and No. 4 to No. 5, 396 ft. This work was 
installed in 1955, and several large floods have passed 
through the channel. The sills have not required mainte- 
nance and appear to be controlling the channel slope satis- 
factorily since no unusual degradation has taken place dur- 
ing the three years they have been in use. 

Although the greater part of the structural program was 
concerned with the protection of the streambank against 
forces within the channel, an important part of the work 
involved the handling of surface water flows which would 
pass over the streambank into the stream. This drainage, 
unless controlled, would soon cause gullies to form and 
aggravate the control problems. Regular drop structures of 
concrete were used where large off-stream flows entered the 
streams. Water from small drainage areas was handled satis- 
factorily by carrying the riprap to the top of the banks and 
warping it into the side channel so as to form a chute to 
carry the water into the stream. This method of handling 
the overbank flows has held up well and required very little 
maintenance. 
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The basic control method, as previously mentioned, in- 
volves the sloping of the bank, the construction of a toe, 
and the placement of riprap approximately half way up the 
bank. The remainder of the bank is planted to grass and 
woody vegetation. This vegetative material is now being 
considered as an integral part of the engineering design. 
The vegetative program shows great promise of successfully 
reveting the upper portion of many of the banks. This 
program, due to the protection it affords on a cost per square 
yard basis, fits well into the channel program. The channel 
control methods used on the Buffalo Creek Project involve 
the coordination of the structural and vegetative methods. 
The need for careful planning by the engineer in the use 
of vegetation was found to be an absolute necessity, and its 
importance to the success of the channel control work can- 
not be overemphasized. 

In addition to the establishment of vegetation on the 
streambank, a vegetative cover was also established on areas 
disturbed by construction operations along the top of the 
bank and adjoining areas. This work was found to be par- 
ticularly important on banks which were subject to over- 
bank flows. 

In the design of the channel protection work when using 
vegetation as one of the “engineering materials,’’ it is im- 
portant that the engineer keep in mind that the planned use 
of vegetation presupposes the ability to have it when and 
where it is needed. It was found that several steps had to 
be taken to insure the establishment of the vegetation. Steps 
that have lessened the risk of failures in the vegetation pro- 
gram are as follows: 


1 The stockpiling of top soil or fine soil material dur- 
ing the channel excavation work so that it may be 
used for grading over the slopes where the banks 
are mainly composed of coarse gravel and cobbles. 


2 The use of mulch on new seedings. Wood chips from 
clearing operations have proved to be a very good 
mulching material. 


3 The application of heavy fertilizer treatment. This 
treatment to include a top dressing of nitrogen (am- 
monium nitrate) after plant growth is out of ground. 

4 The use of irrigation equipment for applying water 
when needed. 


5 The protection of seedings and plantings from live- 
stock. 


Successful vegetative cover now being used is made up 
of two grass mixtures, one of tall fescue, ryegrass, and crown 
vetch, and the other of red fescue, ryegrass, and bird’s foot 
trefoil. The ryegrass is added to the mixtures in small 
amounts to help insure quick cover. Seeded areas are later 
planted to purple osier willows. 

It should be pointed out that one of the most important 
things that has been fairly well determined on Buffalo 
Creek, from the engineers’ points of view, is the limitation 
of the vegetative program. It must not be used on areas 
where the forces acting on it are so great that it cannot be 
established or maintained. 

The streambank installations which have been reviewed 
have been subjected to several floods well above the magni- 
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tude of the average annual flood during the past five years. 
These installations have been effective in withstanding these 
floods but not without some required maintenance. The 
joint board of the Erie and Wyoming soil conservation dis- 
tricts is responsible for the maintenance of the streambank 
work. They have expended approximately $15,000 on 
repair during the past five-year period. This systematic 
maintenance of the revetment work is a prime necessity in 
channel work. 
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Fig.9 Precast concrete toe blocks in position prior to placement 
of rock riprap on sloped bank 
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Fig. 10 Precast concrete toe blocks in place on Buffalo Creek. 
Note grouted steel dowel 
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INSTRUMENT NEWS 


Air-Flow 
Measurement 
in Crop 
Driers 


F. H. Buelow 


Member ASAE 


HE low velocities of air flow encountered in grain 

and hay drying cannot be measured accurately, if at 

all, with conventional instruments because of the small 
pressure drop permissible across the meter. MacDonald and 
Hedlin(1)* proposed a meter based on the hot wire ane- 
mometer principle which will measure air flow rates below 
20 cfm/sq ft without appreciable pressure drop. 

Where only an occasional reading is required, a more 
simple and less expensive measuring device would seem de- 
sirable. Such a device is shown in Fig. 1 and consists of a 
4'-in. diameter plastic pipe 40 in. long, and a toy balloon. 
The only other equipment needed to measure air velocity is 
a stop watch. The plastic pipe is marked in 1-ft intervals, 
with the zero-foot mark being about 1 in. from the bottom. 

The device is intended for measuring upward air flow 
at the top surface of grain or hay. With appropriate elbows 
and connections, air flow in other directions could also be 
measured. The procedure for measuring the air-flow rate 
is to first set the plastic pipe on the surface of the grain or 
hay at the point at which the measurement is to be made. 
The balloon is then inflated to a size which will drop slowly 
through the tube while the drier is in operation. Normally 
it is desirable to leave the balloon in the tube for some time 
so the temperature of the air in the balloon is the same as 
that of the aif passing through the tube. Thus, any errors due 
to balloon expansion or contraction are minimized. When 
the balloon is at the same temperature as the air in the 
tube, its rate of fall through the tube is recorded first with 
the drying fan in operation and then with the pipe set on 
paper or solid surface to close the bottom. The air flow rate 
through the grain at the point measured is simply the differ- 
ence between the two falling rates of the balloon, which 
usually have the dimensions of feet per minute. 


That the air-flow rate is equal to the difference in the 
two falling rates can be shown as follows. The weight of 
the balloon, the diameter of the pipe, the diameter of the 


An Instrument News Contribution. Articles on agricultural 
applications of instruments and controls and related problems 
are invited by the ASAE Committee on Instrumentation and Con- 
trols, and should be submitted direct to Karl H. Norris, instru- 
ment news editor, 105A South Wing, Administration Bldg., 
Plant Industry Station, Beltsville, Md. Paper is approved for 
publication as Journal Article No. 2337 of the Michigan Agricul- 
tural Experiment Station. 

The author — F. H. BuELow — is assistant professor of agri- 
cultural engineering, Michigan State University, East Lansing, Mich. 

*Numbers in parentheses refer to appended references. 


Fig. 1 A plastic pipe and toy balloon provide simple device for 
measuring air flow during grain and hay drying 


balloon, and therefore the area of the opening between the 
balloon and the pipe are all constant during any test. As a 
result the balloon drops at a constant rate, and a constant 
flow of air passes by it because all the factors remain con- 
stant. To determine what this rate of passage is, it is neces- 
sary to measure the falling rate with no air entering or leav- 
ing the pipe. The falling rate is then equal to an air veloc- 
ity, V1, through the pipe which will just suspend the balloon. 
If the upward air velocity, V2, is less than the suspension 
velocity, Vi, the balloon will drop at a rate, V3, equal to the 
difference in the two velocities, or. Vi—V2=V3. Thus, the 
upward flow rate of air V2, is simply the difference between 
the two falling rates, Ve=V1—Vs, both of which can be 
measured. 

The accuracy of measurement of the air-flow rate in- 
creases as the air-flow rate decreases since the falling rate 
can be determined more accurately. Several trials will also 
increase the accuracy of the readings. If height is not a limi- 
tation, a longer pipe could also be used to increase accuracy. 

The pressure drop across the test apparatus was meas- 
ured and found to be about 0.006 in. of water with a paper 
clip used to seal the balloon. Errors due to this pressure 
drop are negligible. 

It was found that the balloon would ‘‘chatter’”’ during 
its fall if the pipe was not vertical or if the balloon was 
too eccentric. Although the falling rate did not seem to 
change with the ‘‘chatter,” it does not seem desirable, and 
should be eliminated if possible to be sure of the most accu- 
rate measurements. 


Reference 


1 MacDonald, J. B. and Hedlin, C. P. Air-flow meter for crop 


drier. AGRICULTURAL ENGINEERING 35(9):658-659, September 
1954. 
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June 21-24 


INVITATION 


serve as host at the annual summer meeting. 


ment associated with the yearly convention, 


Annual Meeting Preview 


The 52nd Annual Meeting of ASAE 
will be held June 21-24 at the New York 
State College of Agriculture on the Cor- 
nell University campus in Ithaca — the 
heart of the famous Finger Lakes vaca- 
tion spot and one of the nation’s leading 
dairy areas. Cornell engineers have 
planned a daily series of entertainment 
and tours in addition to the technical 
program. 


Indians from New York State will be 
featured in entertainment Sunday night, 
June 21, in a program of Indian costume 
and lore set up by Dr. E. A. Bates, 
advisor of Indian Extension. Monday 
evening a chicken barbeque will be held 
at Taughannock Falls — the highest wa- 
terfall east of the Rockies — with hiking 
trails, swimming, boating, and fishing 
facilities, and an unequalled view. ASAE 
President E. G. McKibben will play host 
at a party Wednesday evening when 
features will include a talk by Dr. Karl 
Butler, farm counselor, Avco Mfg. 
Corp., on his travels in Russia last sum- 
mer and musical entertainment by male 
quartets and a chorus of some 60 voices. 

Tours on Tuesday afternoon, June 23, 
will include the Corning Glass Center, 
home of the world-famed Steuben Glass; 
the Morse Chain Company, which plays 
a large part in the production of agri- 
cultural machinery and equipment; and 
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1959 ASAE 52nd Annual Meeting, 


Cornell University, Ithaca, New York 


For the first time in ASAE history, Cornell University is privileged to 


We extend a cordial invitation to 


waters", and share with us the technical sessions, traditions, and entertain- 


EZaud 


(Above) O. C. French, head of agricultural engineering 
department, Cornell University, personalizes an invitation 
to attend the Society's 52nd Annual Meeting 


(Right) University dorms, available for housing to ASAE 
visitors, overlook beautiful Lake Cayuga and the sur- 
rounding Finger Lakes countryside 
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Riley-Robb Hall on the Cornell University campus in 
Ithaca, New York, will serve as headquarters for the 


52nd annual meeting of ASAE, June 21-24 


all ASAE members and friends to come to our campus, "far above Cayuga's 


Sincerely, 


the well-known Ithaca Gun Company. 

For additional private trips in the 
area, the Cornell men recommend the 
Farmers’ Museum at Cooperstown, 
showplace of old-time farm equipment, 
and the Jackson and Perkin’s Rose Gar- 
dens at Newark where the annual Rose 
Festival will be underway. 

For more on where to go and what to 
see, write to the Travel Bureau, State 
Department of Commerce, 112 State St., 
Albany 7, N. Y. 

A review of the technical program 
gives promise of a most informative 
meeting. On Monday, June 22, five con- 
current sessions will be held in both the 
morning and afternoon, and again on 
Tuesday morning, June 23. Special fea- 
tures planned for Tuesday afternoon in- 
clude the tours, the Public Lands and 
Public Works Joint meeting with the 
Irrigation and Drainage group, and the 
FEI Student Dinner. 

On Wednesday morning, June 24, 
four concurrent sessions will be held. In 
the afternoon a general session will pre- 
cede the annual business meeting, to be 
followed by special entertainment and 
presentations of awards. 


Extension Seminar 

An Extension Seminar will be held 
Thursday, June 25, at 8:30 a.m. Some 
of the topics to be discussed at this ses- 
sion include: challenges facing extension 


engineers, industry extension programs, 
purposes and methods of in-service train- 
ing of county agents, and effective coun- 


ty agent training. A_ get-acquainted 
luncheon will be held Thursday noon. 


Student Program 

E. G. McKibben, director, AERD, 
ARS, USDA, and ASAE president, will 
address the students during the Student 
Program Monday morning, June 22. 
Tuesday morning, June 23, J. L. Butt, 
ASAE executive secretary, will give an 
annual report from ASAE headquarters 
on student branch affairs and Ralph A. 
Palmer will be moderator for a panel 
discussion on interpretations, experiences 
and problems in the organization and 
operation of student branches. There 
will be tours in the afternoon and an 
FEI dinner for students Tuesday eve- 
ning. Included in the afternoon session 
will be a review of the 1959 FEI trophies 
competition, by D. H. Daubert, and the 
election of National Council officers. A 
general session will be held on Wednes- 
day afternoon. 

Advance registration cards and hotel 
reservation forms will be mailed to 
ASAE members soon. Non-members in- 
terested in attending the meeting should 
communicate with the central office of 
the Society at St. Joseph, Mich., for in- 
formation on accommodations and the 
program of the meeting sessions. 
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ASAE Officers for 1959-60 


The following new officers of the Amer- 
ican Society of Agricultural Engineers were 
elected as a result of the regular election 
conducted by letter ballot of its corporate 
members, and will take office at the close of 
the Society's annual meeting to be held on 
the campus of Cornell University, June 
21-24: 

President —L. H. Skromme, chief engi- 
neer, New Holland Machine Division of the 
Sperry Rand Corp., New Holland, Pa. 

President-Elect—Lloyd W. Hurlbut, chair- 
man, agricultural engineering department, 
University of Nebraska. 

Vice-President — E. W. Schroeder, head, 
agricultural engineering department, Okla- 
homa State University. 

Councilor — A. W. Cooper, (AERD, 
ARS), USDA, Tillage Machinery Labora- 
tory, Auburn, Ala. 

Nominating Committee — R. K. Frevert 
(chairman), director, agricultural experi- 
ment station, and professor of agricultural 
engineering, University of Arizona; R. E. 
‘Stewart, professor, agricultural engineering, 
University of Missouri; C. S$. Morrison, 
manager, product development department, 
Deere & Co., Moline, Ill.; Nolan Mitchell, 
vice-president and director of sales, Aero- 
vent Fan & Equipment, Inc., Lansing, Mich., 
and George E. Spencer, head, agricultural 
engineering department, Purdue University. 

At the time the newly-elected officers take 
office the Council will be increased from 9 
to 10 members and will consist of the 
newly elected officers and the following: 
E. G. McKibben and Earl D. Anderson, 
past-presidents; J. W. Borden and W. J. 
Ridout, Jr., vice-presidents; and H. H. 
Nuernberger and G. E. Henderson, coun- 
cilors. 

Members of the Society are invited to 
send to any member of the Nominating 


Committee such suggestions as they may 
have for nominees for election of officers 
of the Society in the next annual election 
of officers which will be held early in 1960. 
It is desirable that such suggestions reach 
the Nominating Committee on or before 
June 1, 1959. 


Details for Annual Meeting 
Extension Exhibits 


The Extension Committee is planning to 
make the ASAE 52nd Annual Meeting to 
be held June 21-24 at Cornell University, 
outstanding with respect to exhibits. 


The exhibit classes include publications, 
demonstration models, movies, radio and 
television, slides and film strips, extension 
methods or recipes, and textbooks. Blue 
ribbons will be awarded winners in all 
classes except textbooks. Industry groups 
will not compete against the public agency 
groups and vice versa. 

Publications: Included in this entry will 
be bulletins and periodicals and these will 
be separated into industrial and _ public 
agency classes. Each ASAE member may 
enter one bulletin and/or one periodical. 
Write for an application blank to Donald 
W. Derber, agricultural extension section, 
U.S. Steel Corp., 2831-525 William Penn 
Pl., Pittsburgh 30, Pa. 

Demonstration models are to ‘show de- 
velopments having engineering implications 
relating to agriculture, the primary objec- 
tive of which is the education of the 
viewer.’ Classes will be provided for pub- 
lic agency and industrial groups. Rules and 
regulations for entry of demonstration 
models may be obtained from W. Everett 
Eakin, farm promotion manager, Libbey- 
Owens-Ford Glass Co., 608 Madison Ave., 
Toledo 3, Ohio. 


Movie awards will be made in two 
classes, those prepared by industrial or 
commercial organizations, and those devel- 
oped by colleges, universities and other 
public agency groups. Any group or any 
individual who has developed a movie dur- 
ing the past year is eligible to enter compe- 
tition for this blue ribbon by writing B. P. 
Hess, Westinghouse Electric Corp., Dept. 
10-L, East Pittsburgh, Pa. 

Radio and TV Exhibits: Any charts, 
photographs, slides and other specimen 
used in the preparation of television and 
radio materials that might make interesting 


EVENTS CALENDAR 


April 23-24—41st Annual Meeting of Amer- 
ican Zinc Institute, Inc., Drake Hotel, 
Chicago, Ill. For additional information 
write to American Zinc Institute, Inc., 
324 Ferry St., Lafayette, Ind. 

May 1— Annual Conference for Engineers 
and Architects, College of Engineering, 
The Ohio State University. Contact Har- 
old A. Bolz, Dean, College of Engineer- 
ing, OSU, Columbus 10, Ohio, for in- 
formation. 

April 29—May 1 — Metals Engineering Con- 
ference of the American Soctety of Me- 
chanical Engineers, Albany, N. Y. For 
details contact L. S. Dennegar, Director 
of Public Relations, ASME, 29 West 39th 
St., New York 18, N. Y. 

May 3-10 — Soil Stewardship Week, spon- 
sored by the National Assn. of Soil Con- 
servation Districts. For material write to 
Nolen J. Fugua, President, NASCD, P.O. 
Box 7, Duncan, Okla. 
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May 5-7—14th Purdue Industrial Waste 
Conference, Purdue University. For de- 
tails write Don E. Bloodgood, Purdue 
University, School of Civil Engineering, 
Lafayette, Ind. 


May 7-9 — First World Congress for Agro- 
nomic Research, Headquarters of the 
FAO, Rome, Italy. Organized by the 
International Confederation of Agricul- 
tural Engineers and Technicians. For de- 
tails contact The CITA Secretary's office, 
(1st World Congress of Agricultural 
Research), Beethovenstrasse 24, Zurich, 
Switzerland. 


May 11-12—Triennial Technical Conference 
of the U.S. National Committee of the 
International Commission on Irrigation 
and Drainage, Reno, Nev. Information 
may be obtained from Stephen H. Poe, 
Executive Secretary, U.S. National Com- 
mittee, ICID, Box 7826, Denver 15, Colo. 
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ASAE student member, Marvis N. Gillum (left) 
judged outstanding student in agricultural engi- 
neering at the University of Missouri, receives 
1959 Sophomore Award from Harold Patrick, 
president, University of Missouri Student Branch 
of ASAE. The award, an engineering handbook, 
was presented at the annual —— Convo- 
cation, one of the major events of Engineers Week 
at the University, and is based on scholarship, 
character, leadership, and participation in activ- 
ities of the student branch 


exhibits for ASAE can be entered by writ- 
ing for an application form from Donald 
Brown, extension agricultural engineer, 
Michigan State University, East Lansing. 


Slides and Film Strips are some of the 
most effective teaching aids in extension 
programs. A set of slides or film strips 
showing agricultural engineering develop- 
ments or how to teach some phase of agri- 
cultural engineering may be submitted. 
There are two classes, one for industrial 
and commercial groups and one for the pub- 
lic agency group. For applications on slides 
and film strips write to R. O. Gilden, ex- 
tension agricultural engineer, Federal Exten- 
sion Service, USDA, Washington 25, D.C. 

Extension Methods and Recipes: This 
phase of the exhibits gives the extension 
agricultural engineer an opportunity to 
swap ideas on how best to carry out certain 
jobs connected with his work. Write Leo T. 
Wendling, extension agricultural engineer, 
Kansas State College, Manhattan, for an 
application. 

Textbooks are not judged or ribbons 
awarded but it provides an opportunity to 
see what is new in the textbooks field and 
also gives the authors and publishers an 
opportunity to display their publications. If 
any new textbooks have been produced dur- 
ing this year the committee would like to 
have them entered. Applications may be 
obtained from J. P. Schaenzer, 1116 S. 28th 
St., Arlington 6, Va. 


Societies Merge 


Word has been received that the Amer- 
ican Society of Heating and Air-Condition- 
ing Engineers has merged recently with the 
American Society of Refrigerating Engi- 
neers to form the new society of the Amer- 
ican Society of Heating, Refrigerating and 
Air-Conditioning Engineers. New officers 
elected are as follows: President, Cecil Bo- 
ling, W. Hartford, Conn.; 1st vice-pres- 
ident, A. J. Hess, Los Angeles, Calif.; 2nd 
vice-president, D. D. Wile, Los Angeles, 
Calif.; 3rd vice-president, W. A. Grant, 
Syracuse, N. Y.; 4th vice-president, R. H. 
Tull, Springfield, Mass.; Sth vice-president, 
John Everetts, Jr., Philadelphia, Pa.; 1st 
treasurer, J. H. Fox, Toronto, Ont., Canada; 
2nd treasurer, F. Y. Carter, Detroit, Mich. 

The consolidated society will have a 
membership of more than 18,000. A. V. 
Hutchinson will serve as executive secre- 
tary and offices will be maintained at 62 
Worth St. and at 234 Fifth Ave. in New 
York City. 
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Hawaii Section 
The Hawaii Section met Friday, March 


20, in the Princess Kaiulani Hotel for a 
dinner meeting at which they discussed ex- 
pansion of membership and organization of 
the program for the year. Plans were made 
for a future tour of the Hawaii Meat Co. 
to observe feed lot operations. A dinner 
will be held following the tour. 

New officers for 1959 are Roy Tribble, 
chairman; Harry Cerny, vice-chairman in 
charge of promotion; Bill Hart, vice-chair- 
man in charge of program, and Jaw-kai 
Wang, secretary-treasurer. 


Quad City Section 


The Quad City Section will hold its An- 
nual Meeting on April 24, at the Moline 
American Legion Hall, 1623 15th St., Mo- 
line, Ill. The program will be preceded by 
a tour of Rock Island Arsenal shops and 
laboratories and a presentation on the de- 
velopment of new products and processes at 
the Rock Island arsenal, by Commanding 
Officer Colonel Daniel L. Hine. Following 
a 6:30 p.m. dinner, W. J. Adams, Jr., as- 
sistant manager of Central Engineering, 
Food Machinery and Chemical Corp., will 
discuss steering and traction characteristics 
of rubber-tired and crawler vehicles. The 
business meeting and annual election of of- 
ficers will follow. 


Florida Section 


The Florida Section will hold its sixth 
Annual Meeting April 17-18 at Hotel 
George Washington, West Palm Beach. The 
story of Florida’s Everglades will be given 
during the morning session by W. T. For- 
see, Jr., chemist in charge, Everglades Ex- 
periment Station. H. A. Hooks, general 
manager, Florida Citrus Commission, will 
discuss Florida citrus fruits. A tour of the 
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(Above) New ASAE Southwest Section officers are (left to 
right) W. H. Carter, past-chairman; E. D. Wilborn, secretary; 
J. L. Gattis, vice-chairman; and J. W. McTaggart, chairman 


(Right) New officers for North Carolina Section are (left to 
right) William H. Johnson, secretary-treasurer; Jan van Schilf- 
gaarde, first vice-chairman; and Robert W. Wilson, chairman 


AGRICULTURAL ENGINEERING 


Everglades agricultural area with M. H. 
Byrom and D. S. Harrison as guides will 
follow the two presentations. L. E. Oglesby, 
International Harvester Co., will serve as 
toastmaster for the annual dinner at which 
E. G. McKibben, director, AERD, ARS, 
USDA and president of ASAE will present 
“Challenges to Agricultural Engineers.” 

At the Saturday morning session, agricul- 
tural engineering in Florida will be dis- 
cussed by D. T. Kinard, head, agricultural 
engineering department, University of Flor- 
ida; Florida's agriculture and some related 
agricultural engineering problems will be 
presented by Thomas J. Hughes, agricul- 
tural news editor, Florida Grower and 
Rancher; low cost plastic liners for mole 
drains, will be described by Luther C. 
Hammond, associate professor of soils, Uni- 
versity of Florida, and Fred Laswell, inven- 
tor, cartoonist and writer of Snuffy Smith, 
will talk on mechanical harvesting of citrus. 


Connecticut Valley Section 

The Connecticut Valley Section met at 
Publick House in Sturbridge for their Feb- 
ruary 11 meeting. Maurice Burgener, man- 
ager of the Farm Bureau of the Portland 
Cement Association, Chicago, and speaker 
for the meeting, discussed new develop- 
ments in farm construction. Joel Clayton 
of Ambherst, section chairman, was in 
charge. 

A meeting was also held April 1 on the 
campus of the University of Massachusetts, 
Amherst. The afternoon was spent touring 
agricultural engineering activities in Massa- 
chusetts. During the evening meeting a 
panel discussion was presented on the field 
relationships among agricultural engineers 
in public service, private practice and com- 
mercial employment. 


Southwest Section 


The annual meeting of the Southwest 
Section was held at Adolphus Hotel in 
Dallas, Texas, March 12-13, with 120 
members in attendance. Three sessions dur- 
ing the 2-day meeting devoted one-half day 
to each of the following subjects of vital 
importance to the Southwest: (1) Irriga- 
tion Water Management, (2) Materials 
Handling, and (3) Environmental Control. 

L. Butt, ASAE executive secretary, 
impressed the members by an enumeration 
of services received for their ASAE dollar 


ASAE MEETINGS CALENDAR 


April 16-18 — FLoripa SECTION, 
Washington Hotel, West Palm 
Fla. 


April 23-24— ALABAMA SECTION, Annis- 
ton, Ala. 

April 24—Quap City SECTION, 
American Legion Hall, 1623 
Moline, Ill. 


JUNE 21-24—52ND ANNUAL MEETING, 
Cornell University, Ithaca, N. Y. 

September 1-3—NorTH ATLANTIC SEC- 
TION, University of Maryland, College 
Park, Md. 

October 14-17 — PaciFic NORTHWEST SEC- 
TION, Ephrata, Wash. 

October 21-22 — Alabama Section, 
prise, Ala. 

December 16-18 — WINTER MEETING, Pal- 
mer House, Chicago, III. 


Note: Information on the above meetings, in- 


cluding copies of programas, etc., will be sent 
on request to ASAE, St. Joseph, Mich. 


George 
Beach, 


Moline 
15th St., 


Enter- 


in a talk given preceding the business 
session. 

At the business meeting, members voted 
to make a special assessment of $2.00 per 
member to raise the Southwest Section’s 
share of the Motion Picture Fund. 

New officers elected during the business 
meeting include: J. W. McTaggart, farm 
field engineer for Portland Cement Associa- 
tion, chairman; J. L. Gattis, agricultural 
engineer for the Arkansas Agricultural Ex- 
tension Service, vice-chairman, and E. D 
Wilborn, associate editor of The Progres- 
sive Farmer, secretary 


South Carolina Section 


The South Carolina Section published its 
first issue of “The South Carolina Agricul- 
tural Engineer,’ the new Section newslet- 
ter. A minimum of two issues each year is 
planned by Section officials. They also 
announce plans for a summer meeting to be 
held late in August at Camp Bob Cooper 
near Summerton, being planned as a fam- 
ily outing to be enjoyed along with meet- 
ing routine. 


Southeast Section 


The Southeast Section met February 2-4 
at the King Cotton Hotel in Memphis, 
Tenn., with 140 agricultural engineers trom 
12 southern states present. In his talk on 
world challenge to agricultural engineers, 
Dr. E.G. McKibben, ASAE president and 
director of the agricultural engineering re- 
search division of the USDA at Beltsville, 
Md., described projects he visited in 
European countries while attending the 
Fifth International Congress of Agricultural 
Engineering. F. B. Lanham, head, agricul- 
tural engineering department at the Uni- 
versity of Illinois, discussed the education 
program for professional agricultural engi- 
neers in our day. At the final meeting, J. D 
Johnson of Louisiana State University dis- 


(Continued on page 224) 
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uepeeya=y ASAE MEMBERS 


William Sivyer, former central regional 
sales manager of Chain Belt Co., has been 
promoted to manager of the Conveyor and 
Processing Equipment Division. He had 
served the company in his former post since 
1957. 


M. O. Whithed has been appointed ru- 
ral service manager of the Edison Electric 
Institute. He was formerly rural service 
supervisor for Atlantic City Electric Co. 
where he had been employed for 24 years. 
While serving with Atlantic City Electric 
he also was engaged in EEI activities. He 
is a past chairman of the EEI Farm Utiliza- 
tion Committee and in 1957-58 served as 
chairman of the EEI Farm Group. He was 
graduated from Powers Institute, Bernards- 
ton, Mass., in 1929, and from Bliss Elec- 
trical School, Washington, D.C., in 1931. 
He is a member of the Farm Electrification 
Council of New Jersey, the Jersey Agricul- 
tural Society, and has been a member of 
ASAE since 1947. 


Thomas E. Long, former assistant to the 
vice-president for promotion, has been ap- 
pointed eastern regional manager of the 
Portland Cement Association — effective 
March 15. In his new position he will 
supervise the association's field activities in 
eleven states from the regional office in 
New York City. 


A. M. Lane, who has been employed as 
general sales manager of Mobile Hydraulics 
Division of Vickers Incorporated, Detroit, 
Mich., has been appointed commercial mar- 
kets development manager for the company. 
He has been with the company in various 
sales and engineering assignments since 
1940. 


C. J. Steinbrunner has been promoted 
to the newly created position of director of 
product planning and improvement with the 


C. J. Steinbrunner H. A. Cloud 


New Idea Farm Equipment Co., Coldwater, 
Ohio. In his new capacity he will serve as 
chairman of the product committee. In 
April he will complete 41 years of service 
with the company. 


Harold A. Cloud has been chosen for 
the position of assistant managing director 
of the American Concrete Pressure Pipe 
Association. He was formerly employed as 
a research engineer for the Minneapolis 
Honeywell Regulator Co. For six years pre- 
vious to this he was a member of the Uni- 
versity of Minnesota agricultural engineer- 
ing staff. 


John F. Schrunk, vice-president of 
American Portable Irrigation Co. of Pomp- 
ton Lakes, N. J., has been announced as 
presently assigned to special national and 
international projects in the interest of the 
company. Frank C. Miner, former manager 
of Farm Improvement Co. of Denver, it 
was also announced, has been elected a 
vice-president of American Portable Irriga- 
tion Co. and will work on special sales 
assignments. 


NECROLOGY 


E. D. Knight, president of Virginia Elec- 
tric Co. of Charleston, West Virginia, one 
of the largest wholesale electrical supply 
centers in West Vir- 
ginia, died of pneu- 
monia Thursday, 
January 8, 1959. He 
was born March 23, 
1894 in Charleston, 
W. Va., and was 
educated in the 
Charleston public 
schools, Manlius 
School, Manlius, N. 
Y.and at Dartmouth 
College from where 
he received an A.B. 
degree in advanced 
mathematics and 
preliminary engineering in 1916. He began 
his career as an electrical apprentice and 


E. D. Knight 
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mine electrician with the Cabin Creek Con- 
solidated Coal Co., Kayford, W. Va., in 
1916 and the following year became chief 
electrician. In 1922 he accepted a position 
as vice-president and chief engineer of the 
Virginia Electric Inc. and in 1930 he was 
promoted to president of the company, a 
position he held until his death. 

He was a member and trustee of the 
Kanawha Presbyterian Church, the Charles- 
ton Chamber of Commerce, Kappa Kappa 
Fraternity, Edgewood Country Club, Dart- 
mouth College Club of New York and the 
Rolling Rock Club of Ligonier, Pa. He was 
a member of the State Soil Conservation 
Committee, former president of the West 
Virginia Forest Council, and a registered 
professional engineer. He is survived by his 
wife, Lucille, and a son E. D. Knight, Jr. 
He became a member of ASAE in 1947. 


J. F. Schrunk F.C. Miner 


Jack D. Traywick, who has returned 
from a two-year assignment as American 
advisor in Peru from North Carolina State 
College, has accepted a post as research in- 
structor in forage preservation at North 
Carolina State College. 


Ernest W. Walpole has been promoted 
to manager of Masonite Corporation's agri- 
culture department. He joined the company 
in 1957 as assistant manager. He is a 
graduate of Ontario Agricultural College 
and has an M.S. degree from Iowa State 
College. He taught agricultural engineering 
courses at the Ontario Agricultural College 
and designed and promoted farm structures 
with Weyerhaeuser Sales Co. As assistant 
manager of the Masonite agriculture depart- 
ment, he was responsible for the technical 
direction of the factory-built farm building 
program. 


Jay G. Porterfield, professor of agri- 
cultural engineering, Oklahoma State Uni- 
versity, is on sabbatical leave from Okla- 
homa State University, beginning February 
1, 1959, and continuing until January 31, 
1960. He has been awarded a National 
Science Foundation, Science Teacher Fel- 
lowship for the purpose of research, teach- 
ing and study at the University of Mel- 
bourne, Victoria, Australia. 


Mason Vaugh, life member of ASAE 
and retired head of agricultural engineering 
at Allahabad Agricultural Institute, Allaha- 
bad, India, was one of the four prominent 
American engineers and alumni of the Uni- 
versity of Missouri to receive the Missouri 
Honor Award for Distinguished Service in 
Engineering from the university's College 
of Engineering and Engineering Founda- 
tion. He was cited “In recognition of his 
outstanding career as a pioneer agricultural 
engineer and educator in India; his training 
and encouragement of students, his promo- 
tion of systems of adult education, his 
voluminous writings on the applications of 
engineering to problems in Indian agricul- 
ture; his unselfish service on numerous 
educational and agricultural boards and 
agencies of the Indian government; his 
energy, vision and leadership in the design 
and manufacture of labor-saving implements 
and machines especially suited to the needs 
of Indian agriculture.” 
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BEARING 


One in a series of technical reports by Bower 


BRIEFINGS 


ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 


These reproductions of photoelastic 
studies contain important evidence for 
every engineer and designer concerned 
with the performance and selection of 
roller bearings. In these photographs, the 
alternate dark and light areas, called 
fringes, indicate not only the magnitude 
of stress but also the stress distribution. 
The photographs were taken by Bower 
Research Engineers during a study of 
stress distribution in roller bearings. 


The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller—a predetermined and controlled 
distance from each end. 


The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 
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roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 


In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a great advantage in improved load 
carrying capacity, a most important 
bearing requirement. 


Under actual operating conditions, 
Bower “Profiled” roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 


Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 
ments. 


* & & & 


Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies, Bower 
makes these also in a full range of types 
and sizes. 


bs OWE 7 ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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. . . Section News 


(Continued from page 221) 


cussed contract farming as a suggestion of 
how agricultural engineers might meet 
farmers needs for new equipment. The ses- 
sion was closed with a summary of the 
work being done by the National Society 
of ASAE by Executive Secretary J. L. Butt 
from Society Headquarters in St. Joseph, 
Mich 

New officers for the Southeast Section 
are: J. M. Myers, University of Florida, 
chairman; A. W. Snell, Clemson College, 
first vice-chairman, and J. K. Jones, Na- 
tional Cotton Council at Memphis, secretary 
and treasurer. 


North Carolina Section 


Members of the North Carolina Section 
met on March 6 to attend their winter 
meeting at the agricultural engineering de- 
partment on the campus of North Carolina 
State College in Raleigh. A_ presentation 
on agricultural engineering in Russia by 
Carl Hall from Michigan State University 
was featured during the one-day meeting as 
well as a stimulating talk by E. G. Mc- 
Kibben, ASAE national president. The 
program was rounded out by presentations 
on selection of motors and controls for 
materials handling systems, by Julian 
Lynch, design engineer, Westinghouse Elec- 
tric Corp.; water requirements of growing 
plants, by Jan van Schilfgaarde, agricul- 
tural engineering department, North Caro- 
lina State College; new tobacco harvester, 
by R. W. Wilson, agricultural engineer, 
R. H. Bouligny, Inc., and recent develop- 
ments in peanut harvesting and curing re- 
search, by W. T. Mills and J. W. Dickens, 
agricultural engineering department, North 
Carolina State College. 


New officers of the Southeast Section were selected during February meeting in Memphis, Tenn. 

Seated, left to right, are A. W. Snell, 1st vice-chairman; Dr. E. G. McKibben, president of ASAE; 

and Tom E. Corley, out-going chairman. Standing, left to right, are J. K. Jones, secretary-treasurer; 

J. L. Butt, executive secretary of ASAE; and Blaine F. Parker, 2nd vice-chairman. J. M. Myers, 
new section chairman was not present when photo was taken 


New officers for the coming year were 
elected as follows: chairman, R. W. Wil- 
son; first vice-chairman, Jan van Schilf- 
gaarde; second vice-chairman, Elijah Ty- 
son, and secretary-treasurer, W. H. Johnson. 

Many of the members took advantage of 
the opportunity to attend the Farm Electri- 
fication Symposium which was held on 
March 5 and which was co-sponsored by 
the North Carolina Section of ASAE. The 


purpose of the symposium was to “‘chart a 
new mission for electricity.” ASAE mem- 
bers who participated are: G. W. Giles, 
head, department of agricultural engineer- 
ing, North Carolina State College; H. B. 
Puckett, agricultural engineer, USDA, Uni- 
versity of Illinois; F. H. Buelow, agricul- 
tural engineering department, Michigan 
State University, and K. H. Norris, agricul- 
tural engineer, USDA, Beltsville, Md. 


ok ee 


WANTED — MERCHANDISER 


Who Should Join ASAE 


To head up a complete line of If any one of the following descriptions covers 


products in Advertising Department of the fastest your present work: 


moving full line farm equipment manufacturer in the e Development, design, and application of 


farm tractors and implements and their 
components 


business. To be responsible for promoting those 


products with literature and, through knowledge of 


product and application, be capable of offering © Design and improvement of farm buildings 
realistic marketing recommendations. This man (un- 


e Engineered improvements for soil and wa- 
ter conservation and use 


der 30) must know farm machinery and its applica- 
tion . . . must understand engineering detail and be 


able to translate it into consumer benefits . . . must e Creating applications for electricity in farm 


practice and living — 


be experienced in rough layout . . . and be able to 


sit down at a typewriter and turn out highly factual then you can derive much benefit from member- 


ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 
tion write 


selling copy. Send complete details of education and 
experience, including samples of work and salary 


expected. 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 


Address Box 459 
c/o Agricultural Engineering 
St. Joseph, Mich. 


$< — 
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Series L6N-L6S Needle bearings 
or sleeve bushings. For moderate 
pto hp or steering jobs. 


Series K With sleeve bushings. For 
hand controls and pto service. 


These grader builders offer steering 
smoothness — plus ROCKWELL-STANDARD QUALITY 


with BLOOD BROTHERS Universal Steering Joints 


Certainly, graders get their share of steering 
shocks and strains. And the engineers who de- 
sign them expect it. 

That's why grader builders so often furnish 
Blood Brothers Universal Steering Joints. From 
start to finish, they're soundly designed and 
ruggedly built to stand punishment. 


Contractors can appreciate their steering smooth- 
ness and freedom from trouble. Design Engineers 


ROCKWELL-STANDARD CORPORATION 


ROCKWELL 


UNIVERSAL 


STANDARD 
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lh Biood Brothers Universal Joints 


ALLEGAN, MICHIGAN 


GALION 


HUBER-WARCO 


can depend on Rockwell-Standard’s high level 
of quality—and friendly cooperation in solving 
special problems. 

If you're not already using Blood Brothers Joints, 
just write or call. Our engineers will gladly 
work with you. 


For general information, 


write for Bulletin 557. 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


©1959, Rockwell-Standard Corp. 
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LIGHT, QUIET, RUGGED 
ADVANCE DESIGN STARTING MOTORS 


Here is a starting motor built to your design. 


NEW COST REDUCTION SERVICE Auto-Lite talked with engineers throughout 


the country before designing this motor. 
FOR MANUFACTURER CUSTOMERS Then we designed in those features that you 
wanted most. 
Programs that include design, engineering, methods, LIGHTNESS The use of a new concept 
automation and manufacturing are all contributing to the in f os . ti aoe hl fs 
important new cost reduction service of the Electrical a a a ve Ser 
Products Group of Auto-Lite. Included are greatly ex- lighter than former designs, yet just as 
panded research and engineering activity, facilities for sturdy. 
field training and servicing and District Managers pre- QUIETNESS A shunt coil mounted 
pared to assist customers and prospects in their drive for stil: thee ataiie iis askin Mebt load d 
lower costs. : re : g oa spee 
and improves pinion to ring gear meshing. 
This quiets the motor and extends gear life. 


RUGGEDNESS ... This design has sur- 
vived rugged tests of heat, freezing, high 
impact, current overload, humidity, and 
dust. Long term, harsh endurance tests 


roma os shea AND were run; 40,000 to 50,000 starts ... the 
SWITCHES CIRCUIT 


TRACTION AND REGULATORS BREAKERS equivalent of 12 years or more of normal 
PUMP MOTORS 


service. 

HEAVY DUTY 
STARTING 
MOTORS 


Radical brush rigging minimizes arcing at the 
commutator and cuts current loss, due to dust 
grounding, to a negligible factor. And this new 
12-volt model comes with either a positive 


* 
) q é shift or a Bendix drive ... covers a wide 


eceiies, IGNITION ca ceritaas variety of applications. 
GOVERNORS COILS HORSEPOWER 


GENERATORS DISTRIBUTORS 


ELECTRICAL PRODUCTS 
a GROUP 
@ THE ELECTRIC AUTO-LITE COMPANY, TOLEDO 1, OHIO 
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GREATLY EXPANDED 
RESEARCH AND 
ENGINEERING FACILITIES 
ASSIST AUTO-LITE 
CUSTOMERS 


In 19 modern laboratories hundreds of 
graduate engineers and scientists, 
assisted by skilled laboratory techni- 
cians and draftsmen, are engaged in 
special projects for the military and 
industry. 


Each individual laboratory specializes 
in its own area of research and engi- 
neering. Any two or more laboratories 
can be co-ordinated under the Director 
of Research in a team effort to approach 


a particular problem or series of 
problems. 


Attitude of Inquiry 


By maintaining a practical attitude of 
inquiry, Auto-Lite engineering is made 
vital and anticipates the needs of the 
many industries we serve. 


Low voltage ignition, co-axial starters, 
cermets, ceramics, transistorized igni- 
tion have all been under development 
in the Auto-Lite laboratories in recent 
years. 


How you can take advantage of this Service 


As a part of the new Auto-Lite Cost 
Reduction Service, the Electrical Prod- 
ucts Group District Managers are at 
your service. They can tell you how 
Auto-Lite can make available to you 
the skills and know-how of its 19 
engineering and research laboratories, 
its manufacturing facilities, and_ its 
nation-wide service organization. They 
ean help you with your cost reduction 
and product improvement programs. 


Se ee ae ae eee 


THE ELECTRIC AUTO-LITE COMPANY 
ELECTRICAL PRODUCTS GROUP - TOLEDO 1, OHIO 


Please send me further information on. . . 


© Distributors (2 Relays, Solenoids, 

© Pump & Traction Governor Switches 
Motors 0 Starting Motors 

(0 FHP DC Motors C) Voltage Regulators 

© Generators © Oil Filled Coils 


Name 


Company. sé Siition 


Address_ 


City & State 
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Flail-Type Harvester Shredder 
New Idea Farm Equipment Co., Cold- 
water, Ohio, announces a new flail-type har- 
vester-shredder which has a 70-in. cut and 
can be used for a variety of farming opera- 
tions. As a forage harvester, it will cut, 
chop and load fresh or wilted hay in one 
operation. It also chops and loads straw or 
cornstalks for stover and bedding and picks 
up and loads windrowed crops without 
special attachments. An adjustable-spout 


deflector is controlled from the tractor seat. 
Other uses include shredding stalks, clip- 
ping pastures, devining potatoes and top- 
ping beets. A lever adjusts from wagon 
loading to ground discharge without remov- 
ing the hood. Each of the 30 cutting ham- 
mers are of high-carbon steel and one-piece 
construction. Cutting height can be varied 
from ground level to 12 in. by a hand lift or 
hydraulic cylinder. The machine has three 
quickly changeable positions—pull behind, 
offset, or transport. 


Claims Largest Vertical 
Shaft Engine 

Wisconsin Motor Corp., Milwaukee, 
Wis., announces a new heavy-duty, air- 
cooled vertical shaft engine, said to be the 


largest engine of this type ever offered for 
original equipment applications. Designated 
as the Model HAENL, this engine will 
operate within a power and speed range 
from 4.7 hp at 1600 rpm to 9.2 hp at 3600 
rpm. It has a piston displacement of 23 cu. 
in. (3 in. bore x 3144 in. stroke) and is 
designed for low-silhouette, compact instal- 
lations. A unique feature of the lubrication 
system is the mounting of the oil pump 
directly on the vertical crankshaft. A rotat- 
ing vane-impeller, keyed to the crankshaft, 
delivers oil under constant pressure to a jet 
which directs a continuous spray of oil to 
the connecting rod and the tapered roller 
main bearings. 
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Hydraulic Power Package 


Wooster Div., Borg-Warner Corp., 


Wooster, Ohio, has announced a line of 


low-cost, self-contained, versatile power 


packages producing hydraulic power from 
an electric source. The package incorporates 
an electric motor, hydraulic gear pump with 
integral relief valve, check valve and res- 
ervoir in one compact assembly. The pack- 
age is designed to handle work loads such 
as those encountered in heavy equipment as 
snow plows, tailgate loaders, tractors and 
lift trucks. The capacity of the gear pump 
ranges from 0.36 to 0.80 gpm. 


One-Side Air-Mist Sprayer 


The Oliver Corp., 400 W. Madison St., 
Chicago, Ill., announces a new one-side air 
mist sprayer, Model 919, which has a de- 
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livery range of at least 60 ft and head rota- 
tion of 210 deg. The sprayer is available as 
a complete unit or as an attachment adapt- 
able to most steel or wood tank sprayers 
having 20-gpm or more capacity and a 300- 
gal or larger tank. Wide rotation of spray 
head reportedly provides uniform coverage 
in cross-wind applications. Adjustable: vanes 
direct air to provide desired coverage in 
varying slope of land and crop conditions 
Twenty-four hollow cone nozzles and nine 
blank tips are furnished to provide a wide 
variety of discharge rates. The sprayer 1s 
powered with a 36-hp engine which is di- 
rect connected to an 8-blade, 29-in. diameter 
vane-axial fan. The spray head is manip- 
ulated with either manual or 8-in. standard 
hydraulic cylinder controls. 


New Five-Plow Tractor 


Massey-Ferguson, Ltd., 915 W. King St 
W., Toronto, Ontario, Canada, has an- 
nounced a new five-plow tractor (M-F 85) 


with a capacity rating of 60 hp. Shown is 
the high-clearance model. A new transmis- 
sion offers 8 forward and 2 reverse speeds, 
ranging from just over one mph to approx- 
imately 20 mph. Power steering is standard 
equipment. Seat location, positioned for- 
ward of the rear axle for maximum com- 
fort and visibility, is adjustable to accom- 
modate tall or short operators. 


(Continued on page 228) 
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problem.. 


UNITCASTings 
solve 

difficult 
parts 


me 


= me 


Foundry Engineering aids product development! 


This steel casting is another example of Unitcast’s ability 
to cope with unusual problems. As the main body of a 
new-type Pulsation Dampener for The National Supply 
Company’s oil field equipment, this casting had many 
tough end-use requirements. Basically, the part had to 
absorb shock, withstand corrosion, and hold hydrostatic 
test pressures up to 8,000 psi. The fewer the components 


in the part, the better the durability. 


The ideal solution, a one-piece steel casting, required 
accurate suspension of a huge core on a minimum 
number of points to produce a horizontal “tank” within 
consistent tolerances. One subsequent finishing problem 
involved economically “sealing” the core suspension holes 
by a method that would hold up in end use—plus 


pass radiographic inspection! 


Once again, Unitcast foundry engineering has helped 

a customer develop a new product for their well-known 
line. Why not call in Unitcast engineers on your 
product-development problems? Write today! 


UNITCAST CORPORATION, Toledo 9, Ohio 


In Canada; CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


SPECIFICATION 
STEEL 


CASTINGS 


. . « New Products 
(Continued from page 227) 


Agricultural Sprinkler 


The Skinner Irrigation Co., 1201 Water 
St., Troy, Ohio, announces addition of the 
$-500 to its line of agricultural sprinklers. 


The new sprinkler is designed to perform 
within a pressure and gallonage range of 
10 to 60 psi and 1.0 to 10.8 gpm. It is an 
impact type, single-nozzle sprinkler and 
provides a choice in its design of a high or 
low-angle arc for permitting increased or 
decreased coverage with the same nozzle 
size and pressure. A bearing is recessed 
into the body of the sprinkler to give pro- 
tection against blowing sand. The sprinkler 
also has a low center of gravity and a long 
leverage driving arm, said to improve oper- 
ation at low pressures. The new unit is 
available in four models, all constructed en- 
tirely of brass and stainless steel, with a 
wide choice of nozzle sizes. 


Rear-Mounted Drill Planter 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., announces new 2 and 4-row rear- 
mounted drill planters with new fertilizer 


side-band placement disk openers designed 
for accurate placing of fertilizer below and 
to one side of the seed. These planters eject 
each seed individually for accurate spacing 
in the row. A screw crank regulates plant- 
ing depth and close-coupled gage wheels 
assure uniform depth control. Row spacings 
range from 28 to 42 inches. Over 100 dif- 
ferent seed plates are available to plant a 
variety of cultivated crops. Extra equip- 
ment includes 120-lb capacity, low-set fer- 
tilizer hoppers of fiberglass reinforced plas- 
tic construction. The hoppers are translu- 
cent and the fertilizer level can be checked 
from the tractor seat. 


Molded Foam for 
Cushions or Insulation 

National Aniline Div., Allied Chemical 
Corp., 40 Rector St., New York 6, N. Y., 
announces fully molded urethane foam 
cushions of high-tear resistance for tractor 
and other seating. The new cushions, called 
Permathane, can be molded into a variety 
of shapes, styles or designs. The manufac- 
turer reports that the material shows un- 
usual resistance against extreme heat or 
cold and can withtand excessive wear. It 
can be used with or without covering. In 
addition to seating, urethane has practical 
application for insulating refrigerated truck 
trailers, it is said. (Continued on page 237) 
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Two handsome new aluminum roofing sheets incorpo- 
rating a wide range of improvements are the latest 
developments of Alcoa agricultural research. 

New Alcoa* Rib Roofing is a smart, modern, diamond- 
embossed roofing sheet equally adaptable to use on 
pole buildings and for beautifying the homestead. Farm 
homemakers will be using it for patio shades, utility 
room panels, carports, basement walls where mildew 
is a problem, and other related uses. 

Technically, Alcoa Rib Roofing is ideal for these 
multiple uses. It comes 50%4 in. wide, lays up full 48 in., 
is extra-heavy gage, comes in lengths from 6 ft to 16 ft, 
is finished diamond embossed in attractive, deep, flat- 
top corrugations with a nonsiphon side lap. 

Alcoa Rib Roofing has yield strength of 32,000 psi 
before embossing; pitch of 2.67 in. with %-in. depth; 
weight approximately 33 lb per sq, is designed to with- 
stand uniform loads of 124 lb per sq ft on 24-in. purlins. 

This sheet is stronger than .024-in. corrugated, em- 
bossed aluminum sheet under uniform loads, will with- 
stand reasonable bending without breaking and is avail- 
able with a complete line of accessories. It should be 
fastened with standard Alcoa Aluminum Nails. 

New Alcoa 4-V Roofing is a corrugated, embossed 
roofing sheet which has many improvements over stand- 
ard V-drain roofing. It has two V crimps on each edge, 
six corrugations between V’s and a nonsiphon side lap. 
Alcoa 4-V Roofing comes 26 in. wide, lays up 24 in., is 
available in lengths 6 ft to 12 ft in .019-in. aluminum. 

Its design eliminates “‘oil canning,” ‘‘fish mouthing”’ 
and opening from expansion. It reduces glare, lays with 


1959 * APRIL * AGRICULTURAL ENGINEERING 


FROM ALCOA RESEARCH: TWO IMPROVED ROOFING SHEETS 


extreme ease and has better nailing characteristics than 
its predecessor. Alcoa Aluminum Nails should be used. 
Complete accessories are available. 

Alcoa 4-V Roofing has a typical yield strength of 
35,000 psi before embossing, uses '-in. V’s, is corru- 
gated °¢ in., weighs approximately 29 lb per sq. Use 
solid deck or nailing strips on 12-in. centers. 


Your Guide to the Best in Aluminum Value 


For Exciting Drama Watch “Alcoa Theatre,’ 


Alternate Mondays, NBC-TV, and “Alcoa Presents,”’ 
Every Tuesday, ABC-TV 


SEND FOR FREE LITERATURE TODAY 


To aid you in your work with farmers, Alcoa provides a variety of informa- 


tion on farm applications of aluminum. Your requests for this material 
are welcome. 


Agricultural Division, Aluminum Company of America 
1951-D Alcoa Building, Pittsburgh 19, Pa. 


Please send items checked 


0 Alcoa Rib Roofing leaflet (1) Alcoa 4-V Roofing leaflet (] One complete 
set of nine pole-building StePlans* [ Pole Barn Plans Catalog... lists 
Alcoa plans available to farmers ( Pipelines to Profit, booklet on portable 
irrigation CF “Right as Rain,” 28-min sound-color film on portable irrigation? 
0 “Barn Raising, U.S.A.," 18-min sound-color film on pole-barn construc- 


tion using aluminum roofing and sidingt [ Alcoa Farm Gate literature, 
facts about aluminum gates 


*Trademark of Aluminum Company of America. 
tFilms may be borrowed for public showing. Specify dates wanted. 


Name 
Address 


Post Office and State 
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MANUFACTURERS' 
LITERATURE 
Literature listed below may be obtained 
by writing the manufacturer. 


Bulk Milk Cooler Bulletin 


Sunset Equipment Company, P.O. Box 
3536, St. Paul 1, Minn. — Bulk milk cooler 
specifications and details are covered in this 
new 4-page, 2-color brochure, with draw- 
ings and charts to show dimensions and 
capacities for each of the three designs and 
11 models in the Sunset line. The milk 
cooler design and engineering features are 
also discussed with “on-the-farm’’ photos 
showing typical milk cooler and compressor 
installations 


Spray Nozzle Catalog 

Wm. Steinen Mfg. Co., Industrial Nozzle 
Div., 43 Bruen St., Newark, N. J. — A 
new 32-page catalog with listings and data 
on all types of nozzles for spray applica- 
tions, including specific data on spray noz- 
zles, dimensions, types of connections, and 
capacity vs. pressure for all standard 
nozzles. 


Metal Castings Answer Book 

Dayton Malleable Iron Co., Dept. P., P.O. 
Box 980, Dayton 1, Ohio — This 30-page, 
2-color folder points out in quick question- 
and-answer form, advantages and uses of 
malleable iron, pearlitic malleable iron, gray 
iron, aluminum and magnesium and typical 
applications. It is prepared as a reference 
for metal parts manufacturers. 


How to make 


It is a self-evident fact that no machine is any 
better than the power that drives. it. When the 
engine fails, the entire machine fails. A costly 
investment in mechanized equipment can be 
made far more costly if the power unit does not 
fulfill its obligations to the machine, the user, 


and the manufacturer. 

The better the engine, the 

better the machine. 

It is on this premise that 

Wisconsin Heavy-Duty 

Air-Cooled Engines merit your serious consid- 
eration. These rugged engines are the result of 
50 years of engineering development and prog- 
ress — built to high performance standards 
instead of down to a low price. 


Materials and components are of the highest 


Agricultural Leaders Kit 


Kaiser Aluminum Agricultural Research 
Service, Farm Bldg. Plans Div., 1924 Broad- 
way, Oakland 12, Calif. — This kit contains 
folders on the company’s Diamond Rib 
roofing and siding and Roll-On roofing and 
siding, plans for a typical livestock range 
shelter, and a 14-page bulletin, "101 Ideas 
for Better Living with Kaiser Aluminum.” 


Hydraulic Data for Designers 


Commercial Shearing & Stamping Co., 
Youngstown 1, Ohio — Bulletin 100-P3 is 
a 4-page publication which pictures each 
type of fluid-power component, describes 
features, and includes tables of design and 
application data. It covers dimensions, pres- 
sures, and input and output of motors and 
‘got pressure drop tables and dimensions 
or control valves; and size, displacement, 
and effective area table for single-acting, 
double-acting, and telescopic cylinders. The 
publication also pictures and describes sev- 
eral fluid-power applications. 


Steel Castings 


Steel Founders’ Society of America, 606 
Terminal Tower, Cleveland 13, Ohio — This 
6-page folder, Product Design Studies No. 
89, describes and illustrates benefits derived 
from the use of steel castings relative to 
dependability and economy. It also de- 
scribes requirements of steam turbine nozzle 
boxes obtained with cast steel structures. 


Plastic Dispersant for Concrete 


Acorn Paint & Chemical Co., 8001 Frank- 
lin Blvd., Cleveland 2, Ohio— A 4-page 
folder describing with photo illustrations 
the qualities of the company’s concrete 
binder, Acronite B & B, used to replace 
water in mixing concrete. It is said to be 
successful for use on any type of floor or 
masonry surface for resurfacing or restoring 
and is described as being waterproof, per- 
manent, and ready for use in eight hours 
after application. 


Brush Clearing Implement 


quality for heavy-duty service, long life, low- 
cost maintenance and trouble-free operation 
at all temperatures from extreme cold to 140° F. 


Compare and evaluate 


ISCONSI 
heavy-duty 
—fraz=@ooled engines 


Judge them feature for feature with any other 
engines of comparable horsepower. Supplied 
in 12 different models, 3 to 56 hp., there is a 
type and size Wisconsin Engine to fit most 
ideally machines operating within this horse- 
power range. 


Taskers of Andover Ltd., Hants, England 
— Publication No. 1207, a 4-page folder 
describes and illustrates a rotary slasher, 
used for reclaiming land overgrown with 
scrub, weeds and thistles. It is said to be 
especially useful for plantations, drainage 
schemes, marginal land reclamations, air- 
field and roadside maintenance, and agricul- 
tural and industrial projects. Also included 
is Publication No. 117713, a 1-page leaflet 
picturing and describing Taskers’ agricul- 
tural trailers and implements. 


Welding Nut Uses 


Midland-Ross Corp., Owosso Division, 
Owosso, Mich.—A 4-page booklet gives 
detailed description of Midland welding 
nuts and applications. Concluding para- 
graphs describe special machines with 
automatic feeds, available for application 
of nuts. 


Hinged Pan Conveyors 


Anchor Steel and Conveyor Co., 6906 
Kingsley, Dearborn, Mich. — A 4-page Bul- 
letin, No. 58-1, which describes the appli- 
cation of hinged pan conveyors in quench 


+e. ee 99 P tanks, scrap movement, foundries, food 
—— Specify “WISCONSIN” for your equipment. processing and machined part handling. De- 
And write for free copy of engine bulletin 


tail drawings of hinged pans and _ photo- 
S-237. Tell us about your power problems. graphs illustrate various existing installa- 


tions of hinged pan conveyors used to move 
a wide range of material sizes and weights. 


Free Plowing Analysis 


Lantz Manufacturing Co., Valparaiso, 
Ind.— A questionnaire to be filled out by 
the farmer and returned to Lantz Mfg. Co. 
The company’s engineers will answer the 
farmer's plowing problems and return the 
questionnaire to him. 


CORPORATION 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


A9-6280 
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4 common shaft sealing conditions 


...and engineering tips that can help 
you “design-in” better oil seal performance 


CONVENTIONAL INSTALLATION 


Here a standard-design single lip seal retains lubri- B 
cant and excludes normal dirt, dust and moisture. 


hy 


Sealing lip points in since seal’s principal job is re- ARS 
taining oil or grease around bearing. Note that shaft AS 
is stepped and chamfered at ‘‘A’”’ to prevent damage nee 1 Ses 


to sealing lip during installation. At ‘‘B’’, bore is “ 


chamfered to facilitate seal entry. At ‘‘C’’, counter- 
boring insures accurate positioning of the seal. 


HEAVY DIRT CONDITIONS 


Here is a commonly used method of protecting the 
seal and increasing seal life on applications sub- 
jected to extreme dirt conditions. The guard baffle 
at ‘‘A’’ is welded or swaged to the wheel hub to 
exclude the major portion of dirt and dust. The 
drain hole at ‘‘B’’ relieves pressure at the sealing 
point. In addition to the guard baffle, many manu- 
facturers employ a dual-lip seal to insure bearing 
protection under extreme dirt conditions. 


SEALING LONG, HEAVY SHAFT 


Many cases of so-called ‘‘seal failure’’ are due 
solely to poor installation techniques. While today’s 
seals are rugged, they can be rendered non-serv- 
iceable if distorted out of round, cocked in the bore, 
or if the sealing lip is torn. To protect the seal against 
such physical damage during installation involving 
a long shaft, a seal protector as shown at ‘‘A’’ may 
be mounted on the hub O.D. 


INSUFFICIENT DEPTH TO MOUNT SEAL 


Where the housing does not provide sufficient depth 
for counterboring, or where seal installation would 
be difficult or likely to damage the seal, a separate 
mounting member (‘‘A’’) can be employed. As be- 
fore, the shaft should be chamfered to prevent 
damage to the sealing lip during installation. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert, Ohio 
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NEW BULLETINS + 


The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


Measurement of Quality in Foods and 
Agricultural Commodities by Physical 
Methods, by K. H. Norris, Reprinted from 
Proceedings of the First Symposium on 
Food Physics, August 1956. Write to K. H. 
Norris, Marketing Research Division, U.S. 
Department of Agriculture, Beltsville, Md. 


RM CLUTCHES 


Help Make Farm Machines 
Efficient and Reliable 


New Trends in the Farm Shop, by D. W. 
Works and E. H. Davis. Leaflet No. 42, 
June 1958. University of Idaho, College of 
Agriculture, Extension Division, Moscow, 
Idaho. 


Forces that Affect the Stability of a 
Tractcr, by D. L. King, Technical Publica- 
tion No. 16, October 1957. For copies write 
to Canterbury Agricultural College, Univer- 
sity of New Zealand, Christchurch, New 
Zealand. 


Determining the Drillability of Fertil- 
izers, by C. W. Gantt, W. C. Hulburt, 
H. F. Rapp and J. O. Hardesty. Production 
Research Report No. 17, July 1958. United 
States Department of Agriculture, Agricul- 
tural Research Service, Washington, D. C. 
Copies for sale by the Superintendent of 
Documents, U.S. Government Printing Of- 
fice, Washington 25, D.C. Price 15 cents. 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


This RM type Spring-Loaded Clutch is avail- 


able in sizes from 6%”. Torque capacity 80 


Heavy Duty 
Over Center 


to 480 foot pounds. Furnished with or without 
dampener feature and with facings for dry or 
in-oil operation. An efficient, LOW-COST de- 
sign clutch adopted by leading manufacturers 
of tractors and other farm machines. 


Gives dimensions, capacity tables and complete 


Bc. FOR THIS HANDY BULLETIN 


specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Borg-Warner International — 36 So. Wabash, Chicago 3, Ill. 


Export Sales 


Speed 
Reducers 
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Bin Pallets for Agricultural Products, 
by T. B. Heebink. Report No. 2115, June 
1958. Forest Products Laboratory, Madison 
5, Wis. 


Washington Farm Electrification Com- 
mittee Progress Report, 1957, by W. E. 
Matson, J. Roberts and E. L. Preedy, Janu- 
ary 3, 1958. University of Idaho, College of 
Agriculture, Extension Division, Moscow, 
Idaho. 


Arizona Loses a Water Supply (sup- 
plement to the booklet), June 20, 1958. 
For additional information write to G. E. P. 
Smith, College of Agriculture, University 
of Arizona, Tucson, Ariz. Price 80 cents. 


Housing and Equipment for Growing 
and Finishing Hogs, by D. G. Jedele, Cir- 
cular 799, July 1958. University of Illinois, 
College of Agriculture, Urbana, IIl. 


Performance of Forage Crushers, by 
P. J. Zachariah, K. C. Elliott and R. A. 
Phillips. Bulletin 418, June 1958. West 
Virginia University, Agricultural Experi- 
ment Station, Morgantown, West Virginia. 


Photoelectric Inspector Detects Green 
Rot in Eggs, by K. H. Norris. Reprinted 
from Electronics, July 1955. For additional 
information write to K. H. Norris, Market- 
ing Research Division, U.S. Department of 
Agriculture, Beltsville, Md. 

Looking Inside Fruit, by G. S. Birth. 
Reprinted from Agricultural Marketing, 
February 1957. Agricultural Marketing 
Service, U.S. Department of Agriculture, 
Washington, D. C. 


Power Requirements of Tillage Imple- 
ments, by W. J. Promersberger and G. L. 
Pratt. Bulletin No. 415 (Tech), June 1958. 
North Dakota Agricultural Experiment Sta- 
tion, Fargo, N. Dak. 


Save Money—W ater—Soil with Minimum 
Tillage, by R. L. Cook, H. F. McColly, 
L. S. Robertson and C. M. Hansen. Exten- 
sion Bulletin 352, August 1958. Michigan 
State University, Cooperative Extension 
Service, East Lansing, Mich. 


Bibliography on Electric and Related 
Equipment for Livestock Production and 
Feeding, ARS 42-22, August 1958. United 
States Department of Agriculture, Agricul- 
tural Research Service, Washington, D. C. 


Agricultural and Horticultural Engineer- 
ing Abstracts, Vol. 1X, No. 3, 1958. For 
details write to W. H. Cashmore, Director, 
National Institute of Agricultural Engineer- 
ing, Wrest Park, Silsoe, Bedfordshire, 
England. 


Mow Drying Hay 
Ducts, by W. L. Kjelgaard. Progress Re- 
port 194, July 1958. The Pennsylvania 
State University, College of Agriculture, 
Agricultural Experiment Station, University 
Park, Pa. 


With Tiered Air 


Is Batch Hay Drying With Heated Air 
for You? by J. A. McCurdy and W. L. 
Kjelgaard. Special Circular No. 43. The 
Pennsylvania State University, College of 
Agriculture, Agricultural Experiment Sta- 
tion, University Park, Pa. 


Water in the Santa Cruz Valley, by H. C. 
Schwalen and R. J. Shaw. Bulletin 288, 
Mailing Bureau, University of Arizona, 
Tucson, Arizona. Price $2.00. 


Flow Properties of Bulk Solids, by A. W. 
Jenike, P. J. Elsey and R. H. Woolley. 
Bulletin No. 95 of the Utah Engineering 
Experiment Station, Salt Lake City, Utah. 
Price $1.50. 
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* 
WHITNEY [MSI] CHAIN 
FOR FARM MACHINERY 


*Maximum Service Life. 


AVAILABLE IN STANDARD AND EXTENDED PITCHES 
Chain Sizes #40, 50, 60, A2040, A2050, A2060, CA2060, CA2080 


@ LONGER CHAIN LIFE! — built-in lubrication pro. © INTERCHANGEABLE PARTS! — with all other American 
vides protective film between pin and bushing for re- Standard and Extended pitch chains. 
duced wear — more hours of operation. 


ECONOMICAL! — from first cost to last. Invite us to 
@ ELIMINATES STIFF JOINTS! — on tested chain 


drives, by the bushing extension acting as a lubricated 


thrust bearing. Chain runs free, without friction and Write for new brochure giving complete details 
heat. 


quote on your requirements with or without attachments. 


and specifications. 


© setr CLEANING! — by controlled clearance be- 


tween pin link plate and roller link plate. \ | | it e 


CHAIN COMPANY 
402A Hamilton Street @ Hartford 2, Connecticut 


ROLLER CHAIN * CONVEYOR CHAIN ¢ SPROCKETS © FLEXIBLE COUPLINGS * WHITNEY-TORMAG DRIVES 
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industrial-agricultural 
radiators cool 
Oliver combines 


- 
~ 


- Le 
ye P wa) pie? ; 
Sa Pe ae oa tM 


~ 


Versatile Oliver Combines 
work long hours in season... 
take much abuse and vibration 
... continuing engine power 
unit performance is a 
requirement. For optimum 
cooling performance, Oliver 
Combines use rugged Young 
Sheet Metal Radiators. 


RUGGED Ourng RADIATORS 
MEET RIGID SERVICE REQUIREMENTS 


These assemblies feature: Double lockseam tubes; 
special fin design for high heat transfer; inlet and 
outlet soldered to back and anchored to front of tank, 
extra strength, will not break loose or leak; double 
grip, Young developed 2-way header to tank joints; 
excellent one-piece die-formed tanks with extra 
strength; wrap-around sides provide greater unitized 
strength. 

This exclusive rugged construction with other su- 
perior design features make Young Sheet Metal 


Radiators stronger and better than other comparable 
radiators. 
— 


Call Young Engineers to discuss Ye UN, 
your next heat transfer problem. No G 
obligation, of course. 


Write Dept. 299-D for Catalog No. 148-A —— 


“Young Radiators are used where the going is tough!” 


| RADIATOR COMPANY 


RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, filineis 
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ASAE Membership Certificate 


| 


—_aSgcittt of Anvicultyy: | a 
\ ays is @raamied 190T d Ao //] 
ac i\i' Winp, 
w ts 


This is to certify that 


wea of the 
y/ £ 
Wertcan Set ly Y Sys woulliriat MYWMEEL SD 
anerqauzation formed le promote the bt and Sewnce of 


as afiptied te Agricutture and that tes 
focrely dates from 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9 .80 


Two or more 


$2.40 each 
" Add 15 cents per binder 
BOO Oa for postage and handling 
i Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone with the name of 

journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


eeeeeenceeee2n MAIL COUPON TODAY *%7°777?77777"7"- 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


Mail postpaid wndDinders for Agricultural 


Enegimecriag ter 9¢03 
Will remit in 10 days or return binders. 


ee 
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Here's how Armco ZINCGRIP Steel meets 
exacting design requirements 


When you design with Armco Zinccrip® Steel, you can 
choose a special grade to meet your exact requirements. 

For example, parts for the hen nest (Photo 1) required 
sharp bends. Armco Zinccrip Steel Lock-Forming Qual- 
ity met this special need. 

On the other hand, parts for the feeder (Photo 2) called 
for deep draws, so Armco Zinccrip Steel Drawing Qual- 
ity was specified, Neither of these special qualities was 
needed to fabricate the trough waterer (Photo 3), so it 
was made of Armco Zinccrip Steel Commercial Quality. 


HOT-DIP COATING 


Regardless of the special forming qualities needed to meet 
your design requirements, you can be sure of having the 
finest in zine-protected steel by specifying any Armco 
Zinccrip grade, All are made by a continuous patented hot- 
dip process pioneered and perfected by Armco Research. 

The zine coating doesn’t flake or peel during fabrication. 
In fact, it withstands as much forming as the base metal. 
The full commercial weight zine coating provides excellent 


protection against corrosion for all types of livestock and 
i4 g poultry feeders, waterers, nests, brooders, and other barn- 
- yard equipment. 

- -@ For complete information on all grades of Armco Z1Nc- 
r = = GRIP Steel, just fill in and mail the coupon. If you have 
_ a a specific problem, our metallurgists will gladly consult 
~ zB 2) ae io 

¥ a . - a 

a a" | 

a (eee 0 emnennenacoemnannnatanits 
é ee ARMCO STEEL CORPORATION, 7118 Curtis St., Middletown, Ohio | 


Send me your catalog on Armco Zinccrip Steel 
We manufacture 
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ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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radiators cool 
Oliver combines 


ASAE Membership Certificate 
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Versatile Oliver Combines 
work long hours in season... 
take much abuse and vibration 
... continuing engine power 
unit performance is a 
requirement. For optimum 
cooling performance, Oliver 
Combines use rugged Young 
Sheet Metal Radiators. 


RUGGED ourng RADIATORS 
MEET RIGID SERVICE REQUIREMENTS 


These assemblies feature: Double lockseam tubes; 
special fin design for high heat transfer; inlet and 
outlet soldered to back and anchored to front of tank, 
extra strength, will not break loose or leak; double 
grip, Young developed 2-way header to tank joints; 
excellent one-piece die-formed tanks with extra 
strength; wrap-around sides provide greater unitized 
strength. 

This exclusive rugged construction with other su- 
perior design features make Young Sheet Metal 
Radiators stronger and better than other comparable 
radiators. 


Call Young Engineers to discuss 
your next heat transfer problem. No 
obligation, of course. 


RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mottoon, Iilinois 
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The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9 .80 


Two or more 


$2.40 each 
Add 15 cents per binder 
for postage and handling 
Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 
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THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


Mail post paid. eececcceceeeeresevnnnnne Diners for Agricultural 


ee {EE 
Will remit in 10 days or return binders. 
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Here's how Armco ZINCGRIP Steel meets 
exacting design requirements 


When you design with Armco Zinccrip® Steel, you can 
choose a special grade to meet your exact requirements. 

For example, parts for the hen nest (Photo 1) required 
sharp bends. Armco Zinccrip Steel Lock-Forming Qual- 
ity met this special need. 

On the other hand, parts for the feeder (Photo 2) called 
for deep draws, so Armco Zinccrip Steel Drawing Qual- 
ity was specified. Neither of these special qualities was 
needed to fabricate the trough waterer (Photo 3), so it 
was made of Armco Zinccrip Steel Commercial Quality. 


HOT-DIP COATING 


Regardless of the special forming qualities needed to meet 
your design requirements, you can be sure of having the 
finest in zine-protected steel by specifying any Armco 
Zinccrip grade. All are made by a continuous patented hot- 
dip process pioneered and perfected by Armco Research. 

The zinc coating doesn’t flake or peel during fabrication. 
In fact, it withstands as much forming as the base metal. 
The full commercial weight zine coating provides excellent 
protection against corrosion for all types of livestock and 
poultry feeders, waterers, nests, brooders, and other barn- 
yard equipment. 

For complete information on all grades of Armco Zinc- 
GRIP Steel, just fill in and mail the coupon. If you have 
a specific problem, our metallurgists will gladly consult 
with you. 


- 


ARMCO STEEL CORPORATION, 7118 Curtis St., Middletown, Ohio 
Send me your catalog on Armco Zinccrip Steel 


We manufacture 
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ARMCO STEEL 


Armco Division « Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation + Union Wire Rope Corporation * Southwest Steel Products 


1959 + APRIL * AGRICULTURAL ENGINEERING 


pie Egan T ee om ae 2 eee TS Se A We aS ee hes ; 
oe 8 Sf See ys | : é 
|: . 
ee 
| 
| | 
eal: : 
ake 
ai 
ar 
eek 
ee . n 
1 Sr ata , Be Se fee ee ate | 
G ab xg Bi are Ts eee | ape aN 
acd Pee ee ee pee F 
bee . 4s in —— a oe 
oa c : on od me “alt : 
ened aE = i a — : a ee 
ale of ie Ee Ee pa i} 
fg At te mda, * - gad en EEE : +e 
ae ee aa — — 
Aer | ne = a rae ne 
aaa im ~ fl oe ae AN sie 
el ‘sg Le . patie 2 
Soar hs c i -- 4 
2 Ok em ie ; a “op ey rt ee seaman . 
a mg 6 ——————— ee 
Et = ———————E————— ee 
iy is ————_~—~"—s—S 
7 
ees | 
: ted = = ———— —a 
eg See} ooo 
Ronee _— . ——-— 
Nicaha b , a a 
oat TE 
eek: > & — a be ry 
deed i a , a ‘5 
Bea: z=, : . 2 a 2 
nei - — | ie 
agi be 13 ~ — x 7 j 
ae ~ se : ae ; 9 
ae >——.....neeee 4 
eae . 7 ———a 
eal 3 — 2 a 
4 ’ 4 “" ae . 
ial _ ef . - 
phaetea — Aa ¥ 3 — 
yan hi A _ Ss ~ Nolicerneticeneticnneicanetiamediiamentiemnetietimndicmnatianatiendttemtieesticd=tensdimnataastaadtcamainaaieaee 
2a 7 .  —- a | 7 
eat Pe — lO 
ee i —— 3 — 
sees —— ee a“ 
a ees ’ ae rae oe 5 
pet ee. Ae y ‘steels are - a 
BF if a: sz». horn : 
= ice We ae 7 bor at rit 
us sue he » 3 Ne . ; 
| i ly 
cab e 3 , 4 ee 4 j ; 
vat a= ae rReet 
an 3} q ee ee ee ee a a ae a a a eee eee ee aaa 
et > 
a | ——— 
> 4 VEEP GES STEMS ET _ “A Dog tT INES SES BES TS SORE yeaa, eet 4 ae 
aH E tig eGo TOR a Cee erm = SA das 
ti | a Oc —— ene 4 
e at m1 —————— gees cpSaatitats F 
t) is 4 ~ 
Sat Fe yy me a 
ee ” 
eel . 
ay 
1 | 
mi - s 
aa. a Sie ili <r <r il 
Na oe _ 
i | 0) ee 
gtk 
ah — 
mt 
al 235 
ct ae 
ae 
yo LS a Mili lta ha en ra a ee eM ae oe en ea ee elesaatilas 4 , 


Farm Mechanics Text and Handbook, 
1959 edition, by Lloyd J. Phipps, H. F. 
McColly, L. L. Scranton and G. C. Cook. 
Cloth, 6% x 8'4 inches, 814 pages, indexed 
and illustrated. Published by The Interstate 
Printers and Publishers, 19-27 North Jack- 
son St., Danville, Il. $6.00. 

This book is designed for use in courses 
for all-day, young farmer and adult farmer 
classes in farm mechanics, for courses in 
training teachers in farm mechanics, for 
farmers, for members of farm youth organ- 
izations, and for others interested in farm 
mechanics. Sections include instruction in 
shop tools and equipment, woodwork and 
farm carpentry, painting, refinishing and 
glazing, welding, hot and cold metal work, 
sheet metal work, rope and leather work, 
farm motors, trucks and tractors, transmis- 
sion of power, farm machinery, farm build- 
ings, concrete work, farm home conven- 
iences and sanitation, fencing, rural electrifi- 
cation and soil and water management. 


Investigation of Winding and Friction 
Forces on Material Contacting Rotating 
Shafts and Other Rotating Parts, (Ger- 
man) by Dr. F. Wieneke. 

A study, based on a thesis by the author, 
who, in co-operation with the agricultural 
engineering department at the Hochwchule 


Braunchweig, explains the phenomena of 
winding occurring on rotating shafts and 
other rotating machine parts if contacted by 
material such as straw, hay, fiber, leaves and 
others. The paper gives a detailed theo- 
retical and experimental report of the in- 
vestigation of such forces involved in wind- 
ing at wet and dry friction conditions and 
when mechanical pickup is experienced. It 
also describes the experimental test setup 
necessary to obtain measurements of these 
forces as they might be encountered in the 
field application on balers, binders, com- 
bines and others. 


ASTM Standards on Petroleum Prod- 
ucts and Lubricants, 6x9 inches, 1243 
pages, hard cover. Copies may be obtained 
from ASTM Headquarters, 1916 Race St., 
Philadelphia 3, Pa. $8.25. 

This publication brings together in con- 
venient form the various ASTM _ standard 
and tentative methods of test and specifica- 
tions pertaining to petroleum products and 
lubricants. 


There are 187 standards of which 57 
have been revised, have had their status 
recently changed or are new in this edition. 
This edition supersedes the December 1957 
edition and should prove most valuable to 
petroleum chemists, engineers, and tech- 
nologists. Some of the topics covered are: 
crude petroleum, liquefied petroleum gases, 
butadiene, motor and aviation fuels, petro- 
leum solvents, diesel fuels, distillate and 
residual fuels, kerosene and illuminating 
oils, lubricating oils, industrial oils, turbine 
oils, electrical insulating oils, greases, pet- 
rolatums, paraffin waxes, and spray oils. 

Included also as information only are 
14. proposed methods of test which are 
published in draft form for the purpose of 
soliciting comments. Such proposed meth- 


New Holland 
Model 155 Elevator 


ods have not been formally approved by 
the Society and are distinguished from the 
standards and tentatives by the absence of 
an ASTM < serial designation. 


New Film Releases 


A Sealed System for High Moisture 
Grain. 16 mm, 23 min., color, sound. Pro- 
duced by Harvestore Products, A. O. Smith 
Corp. For information write A. O. Smith 
Corp., Education and Training Dept., Mil- 
waukee, Wis. 

Story tells how father and son work out 
plan to put profit back into farm operation 
through use of vertical farming, and sealed 
oxygen free storage of grain. Recommended 
for all ages, 14 up. Available free for 
showing to groups. 


The Agriculture Story. 16 mm, 13% 
min., color, sound. May be obtained from 
the Motion Picture Service, Office of In- 
formation, U.S. Department of Agriculture, 
Washington 25, D. C. 

Dramatizes the elements that achieve suc- 
cess in the history of man—the forces of 
nature, the gifts of science and research, 
and the labor of American farmers and 
their machines operat'ng in a free economy. 
Highlighted are the inter-related services 
of the United States Department of Agricul- 
ture — Research, education, conservation 
stabilization, regulatory, credit and market- 
ing. Revealing color shots, from various 
crop-producing regions in the United States, 
capsule American farming and the process- 
ing of farm products. Cattle and crops, 
forest and range, grain elevators and experi- 
ment stations, farmers and 4-H members 
are interwoven to create the colorful pattern 
of today’s American agriculture. 


LOCKE steel 


detachable sprocket chain | 


provides low-cost, rugged 


power transmission , 


and material conveying 
in the finest farm 
machinery. 


Vi 
yy ; 


The New Holland Model 155, using No. 55 Locke Steel Detachable Sprocket 
Chain driven from the top and turning on cast sprockets, elevates baled hay, 
ear corn, bagged feed and other crops up to 39’. Careful heat treating of 
selected steel, combined with fabrication methods which assure uniformity 


of pitch, result in the exceptionally rugged, wear-resistant characteristics of 
all Locke Steel Detachable Sprocket Chain. 


| DETACHABLE 
SPROCKET CHAIN 
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. . » New Products 
(Continued from page 228) 


Two-Way Disk Plow 

International Harvester Co., 180 N. 
Michigan Ave., Chicago, IIl., announces a 
new two-way disk plow featuring a quick- 


switch operating lever which reverses the 
blades to throw soil either to the left or 
right. The unit is available with 2 or 3- 
point hitch and will cut and turn a strip 
20 in. wide and work as deep as 12 in. It 
is hydraulically raised, lowered, and depth 
adjusted. The plow has 26-in. clearance 
under the beam and 21 in. between disks. 
Disk blades are available with inside or out- 
side bevel cutting edges. 


New Six-Cylinder Tractor 


Minneapolis-Moline Co., Hopkins, Minn., 
announces its new G-VI tractor which is 
equipped with a 6-cylinder engine said to 


develop 81 belt and 72 drawbar horsepower 
on LP gas. The engine develops slightly 
less power when operated on diesel fuel. 
The tractor weighs approximately 7600 lb, 
has a wheelbase of 96 in. and turns in a 
radius of 16 ft, 4 in. Field speeds range 
from 2 to 7 mph with travel speeds ranging 
from 11.3 up to 17 mph. 


Offset Tractor 


Tractor and Implement Div., Ford Motor 
Co., Birmingham, Mich., announces a new 
multipurpose offset tractor developed to 


. 


give visibility for precision-controlled one- 
row cultivating work and two-three plow 
power for other field operations. It 1s of 
high-clearance design with adjustable wheel 
spacing for such specialized use as vineyard 
and nursery work, vegetable and tobacco 
cultivation, as well as general farm opera- 
tions. The driver's seat, steering wheel and 
foot controls are placed 8 in. to the right of 
center to give the operator clear visibility 
alongside the machine to the ground. The 
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chassis of the tractor is offset 8 in. to the 
left and is counterbalanced by an extra 
heavy right rear axle. Front wheel spacing 
can be varied from 40 to 78 in., and rear 
wheels can be adjusted to give proper set- 
ting for all row-crop spacing. 


Reversing Transmission 


Snow-Nabstedt Gear Corp., Industrial 
Div., Hamden, Conn., announces a new 
5-in-1 reversing transmission, in which two 


forward speeds, neutral, reverse and reduc- 
tion are combined in a single, compact unit 
that reverses under full load. The new unit 
is said to transmit up to 28 hp at a max- 
imum recommended input speed of 2000 
rpm. The reduction ratio is 1.97 to 1 and 
3.34 to 1 in forward speeds and 3.37 to 1 
in reverse. The unit is 15'l4, in. long, 14 
in. wide and 14% in. high. 


Electric Road Builder 

R. G. LeTourneau, Inc., 2399 South Mac- 
Arthur, Longview, Texas, has introduced a 
new electric wheel road-building machine 


a te ee deen en ee ens 
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designed to self-load and haul up to 50 
tons of dirt each trip. The power system in- 
cludes a big electric motor geared directly 
to the “hub” of each individual wheel. Also 
other powerful motors are spotted over the 
machine wherever power is needed. A 
dynamo under the hood, driven by a 600-hp 
diesel engine, furnished electricity to all 
the motors. 


Two separate “buckets” are used to make 
possible the self-loading feature. Electric 
power in all eight wheels lets the rear 
bucket serve as a pusher to help load the 
front bucket; then weight of the loaded 
front bucket increases tire traction to help 
pull-load the rear bucket. Average com- 
bined loading time for both buckets is said 
to be 14% minutes. The new machines are 
7 ft long, 12 ft wide, and reportedly cost 
about $125,000. Tires are more than 6 ft 
tall and 2% ft wide. 


ro 
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Rex Roller Chains are designed to give 
you longest possible wear life. For 
example, as shown above, all standard 
roller chains have oil holes in the bush- 
ings to assure easy penetration of life- 
adding lubricant to the important pin- 
bushing contact area...a vital factor, 
particularly on high-speed drives. You 
get many more cycles of wear life...a 
PLUS VALUE premium chain at no 
extra cost. For complete information, 
mail the coupon. 


ROLLER CHAINS 


CHAIN Belt Company 
4681 W. Greenfield Ave 414 
Milwaukee 1, Wis 

(In Canada: CHAIN Belt Canada Ltd., 

1181 Sheppard Ave. East, Toronto, Ontario.) 
0 Send my copy of Bulletin 5725. 

0 Have a Rex Man call. 
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FOR BEST VALUE buy Labeled 
sheets, which show weight of zinc 
coating. And for longer, stronger 
service, specify heavy-coated 
roofing and siding such as the 
“Seal of Quality” 
... With galva- 
nized sheets, you 
get the strength 
of steel, the pro- 
tection of zinc. Preferred by thou- 
sands of users. Proved by time 
itself. Feature by feature, they’re 
your best buy. Check and com- 
pare with any other material! 


STRUCTURAL STRENGTH and 
rigidity; withstand 
rough treatment 


YEARS OF RUST-FREE 
SERVICE; little or 
no upkeep problems 


EASIEST TO HANDLE, lay and 
nail; stay put, hold at 
nail-holes 


LIGHTNING PROTECTION, 
fireproof, ratproof, 
pleasing appearance 


LOW COST ALL THE WAY, 
to buy, to apply and 
thru the years 
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IFREE!“DO-IT-YOURSELF” MANUALS| 
I write: AMERICAN ZINC INSTITUTE ! 


: 324 Ferry Street ; 
\ Lafayette, Indiana Dept. AE4 1 
1c Facts About Galvanized Sheets ' 
He) How To Lay Galvanized Sheets ; 
Ha Metallic Zinc Paint for Metal Surfaces ; 
NAME ; 
| i 
TADDRESS = 
1 1 
fcrry & STATE_ ; 
| 
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Note: In this bulletin, the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’ as used in these listings is 
not intended to imply any specific level of pro- 
ficiency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 
request. To be listed in this Bulletin, request 
form for Personnel Service listing. 


POSITIONS OPEN — 1958 — NOVEMBER — 
O-330-834, 331-835, 344-838. DECEMBER — 
O-352-839, 349-841, 349-842, 362-844. 1959 — 
JANUARY 0-418-845. FEBRUARY — 0O-13- 
901. MARCH—0O38-903, 39-904, 41-905, 45-906, 
45-907. 

POSITIONS WANTED ——- 1958 — NOVEMBER 
— W-332-55, 324-56, 339-59, 318-60. DECEM- 
BER — W-347-61, 345-62, 346-63, 358-64, 
363-65, 364-66. 1959 — JANUARY-—W-355-67, 
383-68, 411-69, 412-70, 406-71, 419-72, 422-73. 
FEBRUARY — W-9-1, 17-2, 22-3, 23-4, 20-5. 
MARCH — W-25-6, 26-7, 32-8, 33-9, 30-10. 


NEW POSITIONS OPEN 

AGRICULTURAL ENGINEER for assistant 
manager of agricultural department of major 
building material manufacturer, to provide 
technical assistance to regional fabricators, and 
cooperate with equipment manufacturers in de- 
signing of building package. Also participate 
in field days, open house demonstrations, and 
fair exhibits. Midwest location. Age 25-35. 
MSAE or equivalent, with training in struc- 
tural design. Farm background. Several years 
experience in farm structures field. Able to 
work well with people and enjoy meeting new 
people. Excellent opportunity with fast-growing 
program. Salary open. O-50-908 


AGRICULTURAL ENGINEERS (several 
graduate research assistantships all areas) for 
half-time work and half-time graduate study, 
in a northeastern state university. Varied re- 
search program permits adaptation of program 
to individual needs, desires, and capabilities. 
BSAE or equivalent with above-average schol- 
arship. Genuine interest in determining funda- 
mental relationships basic to development of 


AXLES . 
Single and tandem 


to 12,000 Ibs. 
capacity 
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Write for further information 
Ask for Catalog 38D. 
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improved farm equipment, structures, soil and 
water practices, and crop handling methods. 
Excellent opportunity to qualify for more ad- 
vanced position. May take up to 12 credit 
hours per semester. Arrangements for teach- 
ing assignments at option of the individual. 
Salary $2,000 plus tuition for half-time re- 
search. O-55-909 


AGRICULTURAL ENGINEER with experi- 
ence in some phase of formula feed industry 
to join staff of mid-western university in 
position of either associate or full professor. 
The duties involve teaching and research. Ap- 
plicants should preferably have a PhD degree 
and must have at least the MS degree with 
experience in the formula feed industry. Salary 
approximately $10,000 per year. O-58-910 


AGRICULTURAL ENGINEER for research, 
design and development of tillage, green hay 
harvesting, and farm materials handling equip- 
ment, with full-line manufacturer in Midwest. 
Age 25-30. BS in agricultural or mechanical 
engineering. Experience 1 to 3 years in similar 
work with farm equipment manufacturer. Abil- 
ity to work with and lead people. Excellent 
opportunity to advance in product engineering 
and ir related fields. Salary open, depending 
on experience and technical training. O-56-911 


AGRICULTURAL ENGINEER for farm 
equipment advertising copy writer with agency 
in Midwest. Age 21-28. BSAE, with some 
training in journalism desirable. Must be 
familiar with modern mechanized farming and 
have good aptitude for writing. Experience in 
farm equipment sales or writing on farm equip- 
ment desirable. Open field for advancement in 
varied lines of advertising work, due to large 
number of farm advertising clients served. 
Salary open. O-59-912 


AGRICULTURAL ENGINEER for design 
and development with established manufacturer 
of agricultural sprayers and related equipment. 
Experience 3 or more years with latest methods 
of hydraulic and air-blast spraying. Good 
knowledge of aerodynamics and axial fan de- 
sign. Work will follow through from design 
and field tests to final production. Favorable 
living conditions in pleasant, medium-sized 


eastern city with good schools and recreational 


to 20,000 Ibs. 
capacity. 


JACKS 
21 models for 
mobile homes, 
Industrial, Farm 
& Boat Trailers. 


WISCONSIN 
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facilities. Permanent position with growing 
company. Salary open, depending on training 


and experience. O-71-913 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER for sales pro- 
motion or administration in electric power and 
processing field with ‘ndustry or trade associa- 
tion, preferably in eastern U.S. Willing to 
travel. Single. Age 34. No disability. BSAE, 
1951, Virginia Polytechnic Institute. Experience 
4 years as agricultural engineer with electric 
utility; 3 years as coordinator of state farm 
and home electrification council. Military serv- 
ice in merchant marine. Available July 1. 
W-54-11 


AGRICULTURAL ENGINEER for applica- 
tion, research or teaching in soil and water or 
farm structures field with public service or 
industry, any location. BSAE expected in July, 
Texas Technological College. Married. Age 22. 
No disability. Experience as student assistant 
in agricultural engineering department, part- 
time instructor in surveying, work with under- 
ground recharge project, and reporter for ASC. 
Available July 20. W-70-12 


AGRICULTURIST for extension, teaching, or 
management, in power and machinery or soil 
and water field with manufacturer, processor, 
distributor, consultant, or federal agency, pref- 
erably in Northeast. Married. Age 41. No 
disability. BSA, 1952, Univ. of Florida. Farm 
background. Assistaat director of agriculture 
7 mo. and director of agriculture 29 mo., Gov- 
ernment of American Samoa. District sales 
manager for manufacturer of specialized farm 
equipment, 3% years. Leadership in numerous 
local civic activities. Available on 30 days 
notice. 


Salary $8-10,000. W-72-13 


MEMBERSHIP 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Bennett, George K.—Grad. student in agr. 
eng,. Cornell University, Riley-Robb Hall, 
Ithaca, N. Y. 

Colon, Victor C.—Spec. in cooperatives, III 
Farm Machinery Co-op., Administration 
for Cooperative Dev., Santurce, Puerto 
Rico. (Mail) 1900 W. Clinch Ave., Knox- 
ville, Tenn. 

Cranston, James W.—Agr. sales mgr., Berg- 
lund Tractor and Equipment Co. (Mail) 
1018 Soscol Ave., Napa, Calif. 

Dunham, Don £.—Work unit engr., (SCS) 
USDA. (Mail) 5686 E. Kaviland Ave., 
Fresno, Calif. 

Eaton, Ernest E.—Dir. of eng., Clark Equip- 
ment Co., Transmission Div., 1300 Fala- 
hee Rd., Jackson, Mich. 

Ghere, David P.—Grad. trainee, Allis-Chal- 
mers Mfg. Co. (Mail) 9401 W. Cold- 
spring Rd., Milwaukee 19, Wis. 

Gilliam, Jack b.—Gen. factory mgr., Massey- 
Ferguson Inc., 12601 Southfield, Detroit, 
Mich. 

Hoyt, Howard C.—Agr. engr., agr. eng. dept., 
University of Delaware, Newark, Del. 
McDaniel, Don R.—Agr. engr., (SCS) USDA. 

(Mail) 2621 Monroe Ave., Ashland, Ky. 

McGill, Dan M. — Grad. student, res. asst., 


Clemson Agricultural College. (Mail) 
R. 4, Anderson, S. C. 
Nagorski, John W. — Agr. engr., (SCS) 


USDA. (Mail) 
Hemet, Calif. 
Perkins, James G.—Asst. dist. mgr., Inter- 
national Harvester Co. (Mail) P.O. Box 

869, Jacksonville 1, Fla. 

Reiter, Robert A.— Test engr., International 
Harvester Co., 1100 Third Ave., East 
Moline, III. 


1380 W. Florida Ave., 


Roberts, John W.—Agr. engr., Duke Power 
Co. (Mail) 103 Fredericks St., Anderson, 
SG. 


Shibberu, Wolde M.—Grad. student in agr. 
eng., Kansas State College. (Mail) 1421 
Legore Lane, Manhattan, Kans. 

Shuler, Norman E—. — Agr. engr., (SCS) 
— (Mail) P.O. Box 348, Anderson, 


Simons, George C.— District mgr., Morse 
Chain Co., Div. of Borg-Warner Corp., 
1630 Fifth Ave., Moline, Ill. 

Soffer, Arie T.—Res. and des., Rural Build- 
ing Research Bureau, 121 Alenby Rd., 
Haifa. (Mail) Smaar-Mefer, P.O. Beit- 
Itzhak, Israel 

Stohler, J. Lester—Sr. designer, eng. dept., 
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Rex delivers fast the special chain you 
need for any application—whether it’s 
off the shelf or tailor-made. For 
example, the Detachable Round-Nose 
Corn Picker above, specially designed 
for better stripping and reduced corn 
shelling. Originally a special rush 
order, it quickly became standard in 
the Rex line. It is also available in Rex 
Agricultural Replacement Chain. For 
greatest selection, quickest service and 
topmost efficiency at lowest cost, specify 
Rex. Mail the coupon. 


AGRICULTURAL IMPLEMENT CHAINS 


r CHAIN Belt Company 
4681 W. Greenfield Ave. 
Milwaukee 1, Wisconsin 
(In Canada: CHAIN Belt Canada Ltd., 
1181 Sheppard Ave. East, Toronto) 

O Please send full information on Rex 
Agricultural Implement Chains. 


© Have a Rex Man call. 
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NOZZLES 


For the broadcast spraying of 


grains and grasses ...and §& 
distribution of nitrogen solu- 
tions and related liquid fer- 
tilizers. i 
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SPRAY NOZZLES 


Precision built for uniform 
spray distribution and exact 


volume control. 
interchangeable orifice tips 
for all spray patterns and 
chemicals. 


RELATED EQUIPMENT FOR 
BOOM AND HAND SPRAYERS 


Masonite Corp. - 185 


National Seal Div., 
Federal-Mogul-Bower Bearings, Inc. 231 
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San Francisco 5 — MCDONALD-THOMPSON, 
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A story of unequalled chain uniformity... repeated 


in each link of 
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CHEMICAL ANALYSIS — Each heat SPARK-TESTING makes sure each SPECIAL ANALYSIS STRIP STEEL — 


of steel used in the manufacture of coil of steel is of the same analysis annealed when necessary for 
Steel Link-Belt chain is carefully as the steel checked in chemical proper forming — is cut and 
analyzed for conformance to chem- inspection. The spark pattern re- formed into Steel Link-Belt by 


ical and physical specifications. veals characteristics of the steel. progressive dies. 


HEAT TREATING — Close control 
of heat treatment — coupled with 
rigid, continuous testing — insures 
uniformity, high strength and wear 
resistance of every link. 


“TENSILE-TEST’’ INSPECTION — 
After heat treatment, material is 
checked for uniformity by “tensile- 
test” to see that it pulls up to 
catalog rating as a minimum. 


EQUAL LOAD DISTRIBUTION — 
Multi-strand chains are pre-loaded 
at factory for accurate alignment 
and attachment spacing. Matched 
sets are tagged, coiled and wired. 


—e 
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ee 
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T= consistent high quality of Steel Link-Belt is no accident. 
Through the exhaustive procedures above, Link-Belt achieves 
exacting uniformity in every link. And this uniformity pays off 
in the field . . . assures dependable, long-life performance. 

Steel Link-Belt is available in 22 stock sizes for light- or 
moderate-strength drive, conveying and elevating service. 
Sixty-five attachments, both one piece and welded, permit low- 
cost adaptation to almost any need. 


CHAINS AND SPROCKETS 


° 8 . a oe . =e, LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Special hook design of Steel Link-Belt provides added bear Chicago 1. To Serve Industry There Are Link-Belt Plants and 


ing area for added life—also prevents accidental uncoupling Sales Offices in All Principal Cities. Export Office, New York 
during service. For the complete story on Steel Link-Belt, con- ; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 


; as . a a : Canada, Scarboro (Toronto 13); South Africa, Springs. 
tact your nearest Link-Belt office. Ask for Book 2403. Representatives Throughout the World. Ty 
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New mower transmission uses TIMKEN’ 
bearings throughout—even on pitman 


New, smaller-design Timken bearings help 
John Deere gain economy and rugged 
dependability in mower design. 


OHN DEERE engineers know that Timken® i 

bearings are designed and made to take he 
the pounding shock and impact inherent in 
mower operation, especially in the pitman. By 
using the new, smaller standardized-size 
Timken Moto-Mated bearings, John Deere 
was able to keep its pitman design compact 
and also get vibrationless operation on its 
new No. 8 and No. 9 mowers. 
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These smaller, lighter, capacity-packed 
Timken Moto-Mated bearings save space and 
weight, permit more compact design. And be- 
cause they’re produced by revolutionary new 
methods, they cost less than previous designs. 


Timken bearings are also used on the input 
shaft and crankshaft of the new mowers to 
assure accurate alignment under severe oper- 
ating conditions. To get positive sealing and 
to minimize space, John Deere uses Timken 
bearings with the new “Duo-face”’ seal at the 
inner pitman position, adjacent to the flywheel 
on the crankshaft. This new bearing-seal unit 
gives 2-way sealing. It also cuts installation 
costs because it is pre-assembled. 


Timken tapered roller bearings are geo- 
metrically designed and precision-made to 
roll true. Their taper lets them take both radial 
and thrust loads in any combination. They give 
agricultural engineers money-saving answers 
to design problems involving 1) loads, 
2) dirt, 3) ease of operation. 


Field Engineering Service. Our Sales Engi- 
neers, all thoroughly trained bearing applica- 
tion engineers, will gladly check your farm 
machine design and application drawings with 
you. They’ll recommend the Timken bear- 
ings that will give you the best performance 
and economy. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable: ‘“STIMROSCO”’, 


NOT JUST A BALL) NOT JUST A ROLLER ) THE TIMKEN TAPERED ROLLER The farmer's Tapered 
: assurance of better TIMKEN ‘\‘ 
BEARING TAKES RADIAL | AND THRUST ~~ LOADS OR ANY COMBINATION” - design FE 


EQUIPPED 


———— sh ae iain Re MR i em ie rn ee ee. ee a rr ae ame ene Soo Sat ee ae SS 
a : ae 
ee ee : Be 
i er ? ae 
ea 
i 2 
ee ae oe 2 
ees re 
a Vee : . 
aes 
e ; . 
awoke ayes deed 
Sec ake bee 
SS estat ee 
eee eo: si 
eee) ey 
a. ‘i 
Oe ga Pe 
Ba a G : ‘4 
Se ae tale 
ey a ; 
ve Rig cg 2 iy: 
fe eae Pee 
ae aaa shasta 
ie 1 te 
50h aay 
hae We ; 
ee a an 
‘Sete 
ae 
the 
oi a 
Me 
SIPS 
Pie 
a 
ty Se i 
2 hee ee uae 
errors" 
“te ag 
: Le 
ey eae 
Bei > 
a 7 ee = pe > = . 
ia 
oa i 
bey = 
ee. | 
ee Ri 
Bae 
—- — | 
ee es S S < J 4 
Peak ree 1 v2 . i |4 : et 
a ae ae 
on eat aeey 
oe gf 
i } { eae 
Pry ~ SH aes 
ae se. { JUUUUU yt h 
fa ek 4 ive 
is ee ee } : AP 
Tes ‘ 
Lae i a 
: ape \ PR? 
: Ge alla 
Tie ees ay 
hee [ : : 
bela IF Z * : 
Cree aD te Z ‘ $ 
5 oe i # ; 
Pee - ea \ i 
eee 1 ae es Mc. y, Py 
- ie ae rs ) iF 2 ane = vai 
ae reais) / Beorrepa coe 
ies ry CAP op NUL Hi 
a legel a, 1.1 : 
: > | | : 
2 Soe ‘ \ 
Ee od ae | . 
Sia ae — : 
Sia formes oa / \ } ae 
Beaty eo | , ; 
ores bo < /, 4 I Co, a 
SCRE Re he J com ie bg § a 
eee EA oe l¢ = 
ee i: i = oy z 
ee ( a +} fo }--———{ = ; a 
et Sauiteriaaeascmaaaoot ———————— TN 
cc Y BI : : 44 Bae 
aay > ilk a | Cc ord ae 
SP eee of oT Be 
BT ie ri¢ead | ? % OF 
= joa / ee | eae A, t § i 
— 4 / 4 / ‘ 
x i i it a oe 4 f } i“ Z : 
i Ase ee A e. | WYA : 
hans F oa Ss lA ne 
. ce eae F' r » ft 5 
3 ee e To i J ” | 
a a 5 d = 2 Ef 
Ae ae ti; Pot \ /\ jar B be ides 
je Fi FA LARS FD pet Ly 
: 9 y VL a ———— oe 
4 SA this SG ite 
it JF | C4 —. ae 
rf y, ie 
a if, Se il 
‘h F ey, aes 
= ede 
aay tee 
Ree vie 
a eee : 
ie, Shia ie 
Bae as Sis fe 
2 a 
Me be? a eee ‘ 
et ed ; ; 
Bs ee 
i ; = 
Ee = é : 
on Ped = e 
ce ae Add = ‘ Doak 
ee mi Roller : 
eae SS eae 
rats ; ‘— BEARING ie 
rn Dea &- ! ; 
| eas ; 
ae 
aos : 
=a Merk e 
a Sag 
a Heer! 
aa ie ie 
ee 2 yes 
am ta 
Baca Le 
i. es es ee SR SS 5 Re SO en ance ee ee keg itr nt pc . By at 
fe : ol &, ATE a ane oy Sars SSS SS ae OS aay § eas = iad cei sa Se 
i Lie Si VCS eee OS LNA ot ot See ee tea E Pee Se gy Leo... | RR Rae arenre: elpe ia amas ay ojo fc a i a a Pe 


